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ÑãÛþô ?ç¼¼þôôÑãÎÄ ကeô ? 딁똂? 먀 âÑÝÝÑçãÀôÑ ကeãâÑÝÄ÷A⤀ 
ÍçþãÀÑãüÄ÷üÑãÎ ?çþÝÀôÄóþÑôÄ»þÑÝÀ¼Ð°ãÎÄ ᄀiüÐ
üÐÄñçüÄãüÑ°ÝÍçôôÄÎôÄ÷÷Ñ ကeÄÍÍÄ¼ü÷âÄ°ãÑãÎüÐ°ü
üÐÄüÄ÷üÑãÎñôç¼Ä÷÷ ?çþÝÀãÄÄÀüç÷ü°ôü°Î°ÑãA⤀ 
LÐÑ÷âÄ°ã÷üÐ°ü°âÄüÐçÀçÝçÎ ?üÐ°üôÄ÷ü÷÷çÝÄÝ ?A␀ 
çôâ°ÑãÝ ?A␀ çãçãAUôç°ÀüÄ÷üÑãÎÑ÷ÑãÍÄ°÷Ñ»ÝÄA⤀ 
ÝüÐçþÎÐÑãüÄôã°üÑçã°Ý°ãÀã°üÑçã°Ý÷ü°ãÀ°ôÀ÷
Ä DÑ÷üÍçôüÐÄÍþã¼üÑçã°Ý÷°ÍÄü ?çÍÑãÀÑ ကiÀþ°Ý
¼çâñçãÄãü÷°ãÀ÷þ»AU÷ ?÷üÄâ÷APÄA?ÎA⤀ #H8 똁먁똁먁?A䌂␀ 
ãçôÄÎþÝ°üçô ?°þüÐçôÑü ?üçÀ° ?Ð°÷° ?ÄÝÝAUÀÄ ?ãÄÀ
÷ ?÷üÄâÍçô ?°ÝÑÀ°üÑçãçÍ"W÷°÷°¼çâñÝÄüÄ
÷ ?÷üÄâôççüÄÀÑã°ãþãÀÄô÷ü°ãÀÑãÎçÍüÐÄ
ñôç»ÝÄâ÷ñ°¼ÄA⤀ çôÄ D°âñÝÄA␀ âÄ°÷þôÄ÷÷Äüçþü
» ?°ÝÑÍçôãÑ°A?÷Äñ°ôüâÄãüÍçô3çüçôWÄÐÑ¼ÝÄ÷
AP3WA䌀 Ñã¼ÝþÀÄüÐÄôÄñçôüÑãÎçÍAYÀôÑ ကeãâÑÝÄ÷
ñÄôÀÑ÷ÄãÎ°ÎÄâÄãüA嬀 °ãÀüÐÑ÷Ñ÷÷çâÄüÑâÄ÷
ñôÄ÷þâÄÀ°÷°¼çâñÄüÑüÑ ကeâÄ°÷þôÄçÍâ°üþôÑü ?
°ãÀ÷°ÍÄü ?çÍñôçñç÷ÄÀ÷ ?÷üÄâ÷A⤀ 4çüçãÝ ?¼°ã
üÐÄ÷ÄâÄ°÷þôÄ÷»Ä÷ü°üÑ÷üÑ¼°ÝÝ ?âÄ°ãÑãÎÝÄ÷÷ ?A䴀 
çãÝ ?°üÑã ?Íô°¼üÑçãçÍüÐÄñçüÄãüÑ°Ý÷ü°üÄ÷ñ°¼Ä
Ð°÷»ÄÄãÄ DñÝçôÄÀA䴀 »þüüÐÄ ?°ôÄñçüÄãüÑ°ÝÝ ?
Ð°ôâÍþÝÑãÄã¼çþô°ÎÑãÎñôÄâ°üþôÄ°ãÀãçãAU
ôÄñôÄ÷Äãü°üÑ ကeçãAUôç°ÀüÄ÷üÑãÎA␀ ÀÑ÷¼çþô°ÎÑãÎ
ÑãüÄô ကeãüÑçã÷°ãÀñôçñ°Î°üÑãÎ°âÑ÷ÝÄ°ÀÑãÎ
ñÄô÷ñÄ¼üÑ ကeçã÷°ÍÄü ?A␀ ÝÄ°ÀÑãÎüçÝç÷÷çÍÝÑÍÄA⤀ 8þô
çññçôüþãÑü ?Ñ÷üç÷Äüçþü°Íô°âÄ ?çôÜ°ãÀÄã÷þôÄ
çþôüÄ÷üÑãÎ°ãÀ ?°ÝÑÀ°üÑçãñôç¼Ä÷÷Ä÷°ôÄ ?çôÝÀAU
ÝÄ°ÀÑãÎA␀ üÐÄôÄ» ?Äã÷þôÑãÎ÷°ÍÄü ?Íçôçþô¼ÑüÑ EÄã÷A␀ 
Î°ÑãÑãÎÄ¼çãçâÑ¼°À ?°ãü°ÎÄ ?ô÷ü°ãÀþãÝç¼ÜÑãÎ
ÎÝç»°Ý»þ÷ÑãÄ÷÷çññçôüþãÑü ?Íçôçþô÷¼ÑÄãüÑ ?¼°ãÀ
ÄãÎÑãÄÄôÑãÎ¼çâñ°ãÑÄ÷ ᄀhçÄâ»ô°¼ÄüÐÄôÄÎÑâÄA?
#ãÝÑÎÐüçÍüÐÄñÄô¼ÄÑ ကeÀ»ÄãÄ ?ü÷Íôçâ"W÷A␀ 
üÐÄN-Îç ကeôãâÄãüÐ°÷ÑãÀÑ¼°üÄÀ° ᄀiÝÝÑãÎãÄ÷÷
üçñôç ကiÀÄ°ãÄ DÄâñüÑçãÍôçâAPçôâçÀÑ ?¼°üÑçã
üçA䌀 üÐÄ¼çã÷üôþ¼üÑçã°ãÀþ÷ÄôÄÎþÝ°üÑçã÷÷çüÐ°ü
üÐÄ ?¼°ã»Äþ÷ÄÀçãñþ»ÝÑ¼ôç°À÷»ÄÍçôÄ 똁됁똁딂␀ 
4çü°ÝÝÑã¼ÑÀÄãü÷°ôÄñçÝÑ¼ÄAUôÄñçôüÄÀAY°¼¼ÑÀÄãü÷A嬀 
°ãÀ¼çÝÝÑ÷Ñçã÷°ôÄÝÑÜÄÝ ?üç»Ä÷ÑÎãÑ ?¼°ãüÝ ?âçôÄ
ÍôÄóþÄãüüÐ°ãüÐÄôÄñçôüÄÀ÷ü°üÑ÷üÑ¼÷ÑãÀÑ¼°üÄA⤀ 
LÐÄãþâ»ÄôçÍâçüçôÑã÷þô°ã¼Ä¼Ý°Ñâ÷Ñã 똁됁딁먀 
 ?°÷ ?A⤁뜁렀 âÑÝÝÑçã  ?A␀ çôçãÄ¼Ý°ÑâÄ ကeô ? b 뤂? 됁됁됀 
ÀôÑ ကeãâÑÝÄ÷°ãÀâ°ã ?°¼¼ÑÀÄãü÷°ôÄãçü
ôÄñçôüÄÀüçÑã÷þôÄô÷A⤀ 
LÐÄ#ã÷üÑüþüÄçÍÀ ?°ã¼ÄÀ3çüçôÑ÷ü÷ÑãüÐÄÑô
AY.Ñ¼Äã÷ÄÀüçHÜÑÝÝA嬀 ôÄñçôüÑã 똁됁딁됀 Ä÷üÑâ°üÄÀüÐ°ü
°ôçþãÀ 봁렂鐀 çÍüÐÄ÷ÄÑã¼ÑÀÄãü÷¼°ã»Äüô°¼ÄÀ
ÀÑôÄ¼üÝ ?üçÐþâ°ãÄôôçô»þüA␀ ÑãüÄôâ÷çÍñþ»ÝÑ¼
°¼¼Äñü°ã¼ÄA␀ "W÷üÐ°ü¼°þ÷ÄÐþâ°ãÑãÛþô ?çô
ÀÄ°üÐ°ôÄÝÑÜÄÝ ?üç»ÄÐÄÝÀüç°ÐÑÎÐÄô÷ü°ãÀ°ôÀ
üÐ°ãÍÄÝÝç ?Ðþâ°ã÷A␀ Ðç ?Ä ကeôÑôô°üÑçã°ÝüÐ°ü
â° ?»ÄA⤀ XÄÀçãçüÜãç ?Ä D°¼üÝ ?Ðç ?âþ¼Ð
ÐÑÎÐÄôüÐÄ÷Ä÷ü°ãÀ°ôÀ÷ ᄀiÝÝãÄÄÀüç»ÄA␀ »þüÑü
÷ÄÄâ÷ÝÑÜÄÝ ?üÐ°üÑãçôÀÄôÍçôüÐÄÎÄãÄô°Ýñþ»ÝÑ¼
üç°¼¼ÄñüüÐÄôÄÝÑãóþÑ÷ÐÑãÎçÍ¼çãüôçÝüçüÐÄ÷Ä
ÄâÄôÎÑãÎ°þüçãçâçþ÷÷ ?÷üÄâ÷A␀ Ð°Ý ကiãÎüÐÄ
¼çÝÝÑ÷Ñçãô°üÄ ?çþÝÀ»Ä°âÑãÑâþâü°ôÎÄüA⤀ ãÀ
üÐ°üÑâñÝÑÄ÷°ãÑã¼ÑÀÄãüô°üÄçÍ°ôçþãÀçã¼ÄñÄô
 똁됁?A? 됁됁됀 âÑÝÄ÷A?
#ÍüÐÄ°»ç ကe ?ÄôÄ°¼ÐÑÄ ကeÀA␀ "W÷¼çþÝÀÐ°Ý ကe
÷ÄôÑçþ÷ÑãÛþô ?°ãÀÀÄ°üÐçãçþôôç°À÷A␀ ÷° ကiãÎ
ç ကeô°üÐçþ÷°ãÀÝÑ ကe÷Ä°¼Ð ጀe°ôÑãüÐÄN-°ÝçãÄA␀ 
âç÷üÑãüÐÄ 딁뤂U 똁봀 °ÎÄ»ô°¼ÜÄüA⤀ LÐÄ÷ç¼ÑÄü°Ý
»ÄãÄ ?üÑ÷°ãç ကeô ᄀhÄÝâÑãÎçãÄA?
Regulatory Context
EÄÎþÝ°üÑçã÷Îç ကeôãÑãÎüÐÄ÷ü°ãÀ°ôÀ÷A␀ üÄ÷üÑãÎ°ãÀ
¼ÄôüÑ ?¼°üÑçãçÍñôçÀþ¼ü¼çãÍçôâÑü ?çÍ ကeÐÑ¼ÝÄ÷
çãñþ»ÝÑ¼ôç°À÷ÑãþôçñÄ°ôÄÎç ကeôãÄÀ» ?
þôçñÄ°ãNãÑçãAPNA䌀 ÑôÄ¼üÑ ကe÷°ãÀA␀ » ? ကiôüþÄ
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çÍüÐÄÍ°¼üüÐ°üüÐÄNÑ÷°¼çãüô°¼üÑãÎñ°ôü ?üç
ÎÝç»°ÝüÄ¼ÐãÑ¼°ÝôÄÎþÝ°üÑçã÷¼ççôÀÑã°üÄÀ» ?üÐÄ
NãÑüÄÀ4°üÑçã÷APN4A䌂␀ °ôÄ°Ý÷çÎç ကeôãÄÀ» ?÷°ÍÄü ?
°ãÀÄã ကiôçãâÄãü°Ý°÷ñÄ¼ü÷çÍN4ôÄÎþÝ°üÑçã÷
üççA⤀ LÐÄN4ôÄÎþÝ°üÑçã÷°ôÄâ°ã°ÎÄÀ» ?üÐÄ
XçôÝÀçôþâÍçô"°ôâçãÑ E°üÑçãçÍWÄÐÑ¼ÝÄ
EÄÎþÝ°üÑçã÷A␀ °ñÄôâ°ãÄãü ?çôÜÑãÎñ°ôü ?çÍüÐÄ
NãÑüÄÀ4°üÑçã÷¼çãçâÑ¼çââÑ÷÷ÑçãÍçôþôçñÄ
APN4A䌂⤀ N4°ãÀN¼çþãüôÑÄ÷ü°ÜÄñ°ôüÑã
üÐÄüÄ¼ÐãÑ¼°ÝñôÄñ°ô°üçô ? ?çôÜçÍüÐÄçôþâ°ãÀ
N4Ä DÄô¼Ñ÷Ä÷üÐÄôÑÎÐüüç ကoüÄÑãüÐÄçôþâ
çã»ÄÐ°ÝÍçÍüÐÄNA?
ÑôÄ¼üÑ ကe 똁됁? bA? 렁먂⼀Eñôç ကiÀÄ÷üÐ°üN¼çþãüôÑÄ÷
÷Ð°ôÄ°¼çââçãÝÄÎ°ÝÍô°âÄ ?çôÜ°ãÀÎÄãÄô°Ý
üÄ¼ÐãÑ¼°ÝôÄóþÑôÄâÄãü÷ÍçôüÐÄ°ññôç ?°ÝçÍ
ãÄ ? ကeÐÑ¼ÝÄ÷°ãÀçÍ÷ ?÷üÄâ÷A␀ ¼çâñçãÄãü÷°ãÀ
üÄ¼ÐãÑ¼°ÝþãÑü÷ÀÄ÷ÑÎãÄÀÍçôüÐÄâA⤀ #üÄ÷ü°»ÝÑ÷ÐÄ÷
°Ð°ôâçãÑ EÄÀÍô°âÄ ?çôÜ÷ç°÷üçÍ°¼ÑÝÑü°üÄüÐÄ
ôÄÎÑ÷üô°üÑçãA␀ ÷°ÝÄ°ãÀÄãüô ?Ñãüç÷Äô ကi¼ÄçÍãÄ ?
 ကeÐÑ¼ÝÄ÷°ã ጁᄀhÄôÄÑãüÐÄNA␀ °÷ ?ÄÝÝ°÷ôþÝÄ÷
ôÄÎ°ôÀÑãÎüÐÄ÷°ÝÄ°ãÀÄãüô ?Ñãüç÷Äô ကi¼ÄçÍ
 ကeÐÑ¼ÝÄñ°ôü÷°ãÀÄóþÑñâÄãüA⤀ 
çô ကeÐÑ¼ÝÄ÷üç»Ä°ññôç ကeÀÍçôôÄÎÑ÷üô°üÑçãA␀ 
÷°ÝÄ°ãÀÄãüô ?Ñãüç÷Äô ကi¼ÄA␀ üÐÄAY ᄀhçÝÄ ကeÐÑ¼ÝÄA嬀 
âþ÷üñ°÷÷°ÝÝ°ññÝÑ¼°»ÝÄ°ññôç ?°Ý÷°ãÀA␀ ÍçôüÐÑ÷
ñþôñç÷ÄA␀ °÷ÑãÎÝÄñôçÀþ¼üÑçã÷°âñÝÄÑ÷÷ÄÝÄ¼üÄÀ
°ãÀüÄ÷üÄÀ°÷ôÄñôÄ÷Äãü°üÑ ကeçÍüÐÄü ጀpÄüç»Ä
°ññôç ကeÀA␀ ÐÄã¼ÄüÐÄüÄôâL ጀpÄññôç ?°ÝA⤀ #ã
çôÀÄôüçÎ°Ñã ᄀhçÝÄ ကeÐÑ¼ÝÄL ጀpÄññôç ?°ÝA␀ Ä°¼Ð
çÍüÐÄ ?°ôÑçþ÷÷ ?÷üÄâ÷A␀ ÄA?ÎA⤀ »ô°ÜÄ÷A␀ ÄâÑ÷÷Ñçã÷A␀ 
ãçÑ÷ÄA␀ Äü¼A⤂␀ âþ÷ü»ÄüÄ÷üÄÀ°ãÀâÄÄüüÐÄ
÷ü°ãÀ°ôÀ÷÷ÄüçþüÑãüÐÄôÄÝÄ ?°ãüNÑôÄ¼üÑ ကe÷
°ãÀN4ôÄÎþÝ°üÑçã÷A⤀ LÐÄôÄ°ôÄãç°ÀÀÑüÑçã°Ý
 ᄀhçÝÄ ကeÐÑ¼ÝÄüÄ÷ü÷ALÑã÷üÄ°ÀüÐÄ÷°âñÝÄ ကeÐÑ¼ÝÄ
 ᄀiÝÝ»Ä¼çã÷ÑÀÄôÄÀ°÷° ᄀhçÝÄ» ?°ÀÄ÷ÑÎã°üÄÀ
°ññôç ?°Ý»çÀ ?°ãÀÑÍüÐÄñôçÀþ¼üÑçã÷°âñÝÄçÍ
üÐÄ¼çâñÝÄüÄ ကeÐÑ¼ÝÄ¼°ã»Ä¼çã ?ôâÄÀüçâ°ü¼Ð
üÐÄ÷ñÄ¼Ñ ?¼°üÑçã÷¼çãü°ÑãÄÀÑã°ÝÝüÐÄ÷Äñ°ô°üÄ
ÑôÄ¼üÑ ကe°ññôç ?°Ý÷A␀ üÐÄãçã÷þ»âÑ÷÷ÑçãçÍüÐÄ
ôÄÝÄ ?°ãüâ°ãþÍ°¼üþôÄôA?÷ÑãÍçôâ°üÑçãÀç¼þâÄãü÷A␀ 
Ñü ᄀiÝÝôÄ÷þÝüÑãüÐÄÑ÷÷þÄçÍ°þôçñÄ°ãXÐçÝÄ
WÄÐÑ¼ÝÄL ጀpÄññôç ?°ÝÄôüÑ ?¼°üÄAPXWLA䌂?
NEÄÎþÝ°üÑçã÷ñÄôâÑü°ã ?N3Äâ»ÄôHü°üÄ
üç°ññçÑãü°ãññôç ?°ÝþüÐçôÑü ?üçÑ÷÷þÄ
üÐç÷ÄXWL÷°ãÀüç°ññçÑãü°LÄ¼ÐãÑ¼°Ý
HÄô ကi¼Äüç¼°ôô ?çþüüÐÄüÄ÷üÑãÎüçüÐÄN
ÑôÄ¼üÑ ကe÷°ãÀEÄÎþÝ°üÑçã÷÷ü°ãÀ°ôÀ÷A⤀ #ãüÐÄ
N-A␀ »çüÐüÐÄññôç ?°ÝþüÐçôÑü ?°ãÀLÄ¼ÐãÑ¼°Ý
HÄô ကi¼ÄÍþã¼üÑçã÷°ôÄñÄôÍçôâÄÀ» ?üÐÄWÄÐÑ¼ÝÄ
ÄôüÑ ?¼°üÑçãÎÄã¼ ?APWA䌂?
4çüÄ¼ÐãÑ¼°ÝÑôÄ¼üÑ ကe ጀeüÄ DÑ÷ü÷ÍçôüÐÄ°ññôç ?°Ý
çÍ"W÷A⤀ 3çôÄç ကeôA␀ Ä DÑ÷üÑãÎÑôÄ¼üÑ ကe÷÷çâÄüÑâÄ÷
¼çã OÑ¼ü ᄀiüÐ÷þ¼ÐçñÄô°üÑçãAIçãÄÄ D°âñÝÄ»ÄÑãÎ
üÐÄN4ôÄÎþÝ°üÑçããç b 봀 çã÷üÄÄôÑãÎü ጀpÄ
°ññôç ?°Ý ᄀhÑ¼ÐñÝ°¼Ä÷°ãÄÍÍÄ¼üÑ ကe 딁똀kâA⼀hÝÑâÑü
çã"W÷üÐôçþÎÐ¼Ý°þ÷Ä 뤂? 딂? 먂? 딀  ᄀhÑ¼Ð÷ü°üÄ÷üÐ°ü
AYþüçâ°üÑ¼°ÝÝ ?çââ°ãÀÄÀHüÄÄôÑãÎA│⤀ °¼üÑçã
÷Ð°ÝÝ»Ä°þüçâ°üÑ¼°ÝÝ ?ÀÑ÷°»ÝÄÀÑÍüÐÄ ကeÐÑ¼ÝÄ
÷ñÄÄÀÄ D¼ÄÄÀ÷üÐÄ÷ÄüÝÑâÑüçÍ 딁됀 ÜâA⼀h» ?âçôÄ
üÐ°ã 똁됀 ñÄô¼ÄãüA?A?
HÄ ကeô°Ý ?çôÜÑãÎÎôçþñ÷Ð° ကe»ÄÄãÄ÷ü°»ÝÑ÷ÐÄÀ
üç÷ÄÄÜ¼çã÷Äã÷þ÷çãÐç ?N4°ãÀN
ÑôÄ¼üÑ ကe÷÷ÐçþÝÀ»Ä°âÄãÀÄÀüçñÄôâÑü"W
çñÄô°üÑçãA?
Objective of this Paper
LÐÄç»ÛÄ¼üÑ ကeçÍüÐÑ÷ñ°ñÄôÑ÷ãçüüçÑÀÄãüÑÍ ?
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¼çã OÑ¼ü÷ ᄀiüÐÑãüÐÄÄ DÑ÷üÑãÎL ጀpÄññôç ?°Ý
ñôç¼Ä÷÷çô÷þÎÎÄ÷ü°âÄãÀâÄãü÷üçüÐÄÄ DÑ÷üÑãÎ
ÑôÄ¼üÑ ကe÷A䴀 üÐÑ÷ ?çôÜÑ÷°ÝôÄ°À ?þãÀÄô ?° ?
üÐôçþÎÐüÐÄ ?°ôÑçþ÷ ?çôÜÑãÎÎôçþñ÷A䴀 »þüüç
ÑÀÄãüÑÍ ?üÐÄÜÄ ?¼çâñçãÄãü÷çÍ° ?°ÝÑÀ°üÑçãA␀ 
 ကeôÑ ?¼°üÑçã°ãÀ¼ÄôüÑ ?¼°üÑçãñôç¼Ä÷÷Íçô"W÷
üÐ°ü¼çþÝÀ»Ä°ÀçñüÄÀüçÄã÷þôÄüÐÄÑô÷°ÍÄ
ÑãüôçÀþ¼üÑçãçãN-°ãÀþôçñÄ°ãôç°À÷A␀ °ÝçãÎ
 ᄀiüÐÐÑÎÐÝÑÎÐüÑãÎüÐÄçñÄãôÄ÷Ä°ô¼ÐóþÄ÷üÑçã÷Ñã
ôÄÝ°üÑçãüçüÐ°üñôç¼Ä÷÷A?
NãüÑÝãç ?A␀ üÐÄôÄÐ° ကe»ÄÄããçþãÑ ကeô÷°ÝÝ ?
°¼¼ÄñüÄÀÀÑ ကiÀÑãÎÝÑãÄ÷»Äü ?ÄÄã ?°ÝÑÀ°üÑçã
AP ᄀhÑ¼Ð¼ÐÄ¼Ü÷üÐ°üüÐÄôÄóþÑôÄÀ÷ñÄ¼Ñ ?¼°üÑçã
Ñ÷¼çâñÝÄüÄ°ãÀ°¼¼þô°üÄA䌂␀  ကeôÑ ?¼°üÑçãAP ᄀhÑ¼Ð
Ñ÷üÐÄñôç¼Ä÷÷þ÷ÄÀüçÎ°Ñã¼çã ?ÀÄã¼ÄÑãüÐÄ
¼çôôÄ¼üãÄ÷÷çÍ°ÀÄ÷ÑÎãçô÷ ?÷üÄâ ᄀiüÐôÄ÷ñÄ¼ü
üçÑü÷÷ñÄ¼Ñ ?¼°üÑçãA䌀 °ãÀ¼ÄôüÑ ?¼°üÑçãAP ᄀhÑ¼ÐÑ÷
üÐÄÝÄÎ°ÝôÄ¼çÎãÑüÑçã» ?°¼ÄôüÑ ?¼°üÑçã°þüÐçôÑü ?
üÐ°ü°ñôçÀþ¼üçô÷Äô ကi¼Ä¼çâñÝÑÄ÷ ᄀiüÐüÐÄ
ôÄóþÑôÄâÄãü÷A䌂⤀ 
LÐÑ÷ñ°ñÄôüÐÄôÄÍçôÄñôçñç÷Ä÷üÐÄÍçÝÝç ᄀiãÎ
°ññôç°¼ÐAI
AH Lçñôçñç÷Ä°ü°ôÎÄügeneral frameworkA␀ üç»Ä
°¼ÐÑÄ ကeÀç ကeôüÑâÄA␀  ᄀhÑ¼ÐÑ÷¼°ñ°»ÝÄçÍ»ÄÑãÎ
°ññÝÑÄÀüçüÐÄÀÑ÷¼ç ကeô ?°ãÀÄ÷ü°»ÝÑ÷ÐâÄãü
çÍ°ÀÄóþ°üÄ÷ñÄ¼Ñ ?¼°üÑçã÷Íçô"W÷A␀  ᄀhÑ¼Ð
ÀÄ ?ãÄ÷°ñôç¼Ä÷÷Íçô ?°ÝÑÀ°üÑãÎüÐç÷Ä
÷ñÄ¼Ñ ?¼°üÑçã÷APÑã¼ÝþÀÑãÎ÷°ÍÄü ?ñôçñÄôüÑÄ÷A䌀 
°ãÀ ᄀhÑ¼ÐÄ÷ü°»ÝÑ÷ÐÄ÷°âÄ°ã÷çÍ ကeôÑÍ ጀiãÎ
üÐ°ü°ã ?¼°ãÀÑÀ°üÄH ?÷üÄâþãÀÄôLÄ÷üAPHNLA䌀 
Ñ÷ôç»þ÷üüç°ÝÝâ°Ûçô¼Ý°÷÷Ä÷çÍÀÄÍÄ¼ü÷
°Î°Ñã÷üüÐç÷Ä ?°ÝÑÀ°üÄÀ÷ñÄ¼Ñ ?¼°üÑçã÷üç°
âÄ°÷þô°»ÝÄ÷ü°ãÀ°ôÀA⤀ LÐÑ÷ ᄀiÝÝñÄôâÑü"W
üÄ¼ÐãçÝçÎ ?ÀÄ ကeÝçñÄô÷üç°üü°Ñã°ãÀA␀ ç ကeô
 ?
üÑâÄA␀ Ä D¼ÄÄÀÐþâ°ãÝÄ ကeÝ÷çÍÀôÑ ကeô÷°ÍÄü ?
AH LçÄ÷ü°»ÝÑ÷ÐüÐ°üÍô°âÄ ?çôÜ°÷°code of 
practiceüÐ°üüÐÄN-AP°ãÀ» ?Ä DüÄã÷ÑçãA␀ ÑÍ
°ÀçñüÄÀA␀ üÐÄNA䌀  ᄀiÝÝôÄóþÑôÄ"WüÄ¼ÐãçÝçÎ ?
ÀÄ ကeÝçñÄô÷üçÑãüÄôã°ÝÝ ?°ÀçñüÍçôWA?WA␀ ÑÍ
üÐÄ ? ?°ãüüçÀÄñÝç ?ÑãüÐç÷ÄôÄÎþÝ°üçô ?
Äã ကiôçãâÄãü÷
AH LçôÄóþÑôÄüÐ°üüÐÄN-AP°ãÀ» ?Ä DüÄã÷ÑçãA␀ ÑÍ
°ÀçñüÄÀA␀ üÐÄNA䌀 ¼ÄôüÑ ?¼°üÑçã°þüÐçôÑüÑÄ÷
°ÀçñüüÐÄ÷°âÄÍô°âÄ ?çôÜüç independently 
verify°ô°ãÀçâÑ EÄÀ÷þ»÷ÄüçÍüÐÄÀÄ÷ÑÎã
 ကeôÑ ?¼°üÑçã
AH LçôÄóþÑôÄ¼ÄôüÑ ?¼°üÑçã°þüÐçôÑüÑÄ÷APçô°ã
°ññôç ?°Ý»çÀ ?A䌀 üç¼çãÀþ¼ü°ãauditçÍüÐÄ
óþ°ÝÑü ?°÷÷þô°ã¼ÄAPDA䌀 ñôç¼Ä÷÷Ä÷çÍüÐÄ
"WüÄ¼ÐãçÝçÎ ? ကeãÀçôüçÄã÷þôÄüÐ°üüÐÄ
ÀÄ÷ÑÎã°ãÀüÄ÷üâÄüÐçÀçÝçÎ ?üÐÄ ?ÄâñÝç ?Ñ÷
ôÑÎçôçþ÷
AH LçôÄóþÑôÄüÐ°üüÐÄôÄÑ÷°ñôç¼Ä÷÷ ᄀhÄôÄ» ?
"WüÄ¼ÐãçÝçÎ ?ÀÄ ကeÝçñÄô÷çÍü ?°ôÄþñÀ°üÄ÷
ôÄâ°Ñãrobust to regressions°ãÀconform to 
÷ñÄ¼Ñ ?¼°üÑçã÷°÷üÐÄ ?°ôÄþñÀ°üÄÀ
LÐÑ÷ñ°ñÄôÑ÷÷üôþ¼üþôÄÀÑãüÐÄ°»ç ကeçôÀÄôA␀  ?ô÷ü
ÑÀÄãüÑÍ ጀiãÎüÐÄÜÄ ?°üüôÑ»þüÄ÷çÍ°WA?WÍô°âÄ ?çôÜ
Íçô"W÷°ãÀüÐÄãÀÑ÷¼þ÷÷ÑãÎÐç ?üÐÑ÷â° ?»Ä
°ññÝÑÄÀÑãüÐÄ¼çãüÄ DüçÍ¼ÄôüÑ ?¼°üÑçãA?
ô°âÄ ?çôÜÍçô
"ÑÎÐÝ ?þüçâ°üÄÀ
WÄÐÑ¼ÝÄH°ÍÄü ?
W°ÝÑÀ°üÑçãA?
WÄôÑ ?¼°üÑçã
LçÄã÷þôÄ°"W ?°ÝÑÀ°üÑçãÍô°âÄ ?çôÜ¼°ã
Ä÷ü°»ÝÑ÷Ð°ãÀâÄ°÷þôÄñÄôÍçôâ°ã¼Ä°Î°Ñã÷ü
ãÄ¼Ä÷÷°ô ?÷°ÍÄü ?÷ü°ãÀ°ôÀ÷A␀ Ñüâþ÷ü°ÀÀôÄ÷÷°ü
ÝÄ°÷ü ? ကeü ጀpÄ÷çÍÀÄÍÄ¼ü÷A⤀ LÐÄ÷Ä°ôÄÑãüÄãÀÄÀüç
¼ç ကeô°ÝÝü ጀpÄ÷çÍñçüÄãüÑ°ÝÍ°þÝü÷ÑãüÐÄ÷ ?÷üÄâA␀ 
Ñü÷Äã ကiôçãâÄãüçôÑü÷þ÷ÄAI
 EÄóþÑôÄâÄãü÷ÀÄÍÄ¼üA?üÐÄ÷ ?÷üÄâÑ÷÷ñÄ¼Ñ ?ÄÀ
üçÀçüÐÄ ᄀrçãÎüÐÑãÎAPÀÄÍÄ¼üA䌀 çôÑ÷ãçü
ôÄóþÑôÄÀüçÀçüÐÄôÑÎÐüüÐÑãÎAPÎ°ñA䌀 çôüÐÄ
8ñÄô°üÑçã°ÝÄ÷ÑÎãçâ°ÑãAP8A䌀 ÀÄ÷¼ôÑñüÑçã
Ñ÷Ñã¼çâñÝÄüÄAPÎ°ñA䌀 çôÑã°¼¼þô°üÄAPÑA?ÄA⤀ °
 ?°ÝÑÀ°üÑçãÀÄÍÄ¼üA䌂⤀ LÐÄ÷Äü ጀpÄ÷çÍÀÄÍÄ¼ü÷
â° ?â°ãÑÍÄ÷ü°÷ñôçÀþ¼üÀÄÍÄ¼ü÷ ᄀhÄôÄüÐÄ
÷ ?÷üÄâÀçÄ÷÷çâÄüÐÑãÎþã÷°ÍÄçô°÷ñôç¼Ä÷÷
ÀÄÍÄ¼ü÷A␀ ÑA?ÄA⤀  ᄀhÄôÄüÐÄôÄÑ÷Ñã÷þÍ ?¼ÑÄãü
Ä ကiÀÄã¼ÄçÍ÷°ÍÄü ?
 Ä÷ÑÎãÀÄÍÄ¼üA?üÐÄ÷ ?÷üÄâÀÄ÷ÑÎãÍ°ÑÝ÷üç
âÄÄü°÷ñÄ¼Ñ ?ÄÀ÷°ÍÄü ?°ãÀA?çôÍþã¼üÑçã°Ý
ôÄóþÑôÄâÄãüçôÍ°ÑÝ÷üçôÄ÷ñçãÀñôçñÄôÝ ?üç
 ကiçÝ°üÑçã÷çÍüÐÄÀÄ ?ãÄÀ8
 #âñÝÄâÄãü°üÑçãÀÄÍÄ¼üA?üÐÄÑâñÝÄâÄãü°üÑçã
çÍüÐÄ÷ ?÷üÄâÀçÄ÷ãçü¼çãÍçôâüçÑü÷ÀÄ÷ÑÎã
÷ñÄ¼Ñ ?¼°üÑçã
 WÄôÑ ?¼°üÑçãñÝ°ãÀÄÍÄ¼üA?üÐÄ ကeôÑ ?¼°üÑçã
ñÝ°ãÍ°ÑÝ÷üçÄ DÄô¼Ñ÷ÄñçüÄãüÑ°Ý÷ü°üÄ÷
APÄA?ÎA⤀ ¼çôãÄô¼°÷Ä÷A䌀 ÑãôÄóþÑôÄâÄãü÷çôüç
ÑÀÄãüÑÍ ?Ñã÷ü°ã¼Ä÷Ñã ᄀhÑ¼ÐüÐÄ ကeÐÑ¼ÝÄA?÷
ÑãüÄôñôÄü°üÑçãçÍüÐÄÄ DüÄôã°Ý ?çôÝÀÑ÷
Ñã¼çôôÄ¼üüçüÐÄÀÄÎôÄÄüÐ°ü÷°ÍÄü ?Ñ÷
Ñâñ°ÑôÄÀ
 H°ÍÄü ?çôôÄÝÑ°»ÑÝÑü ?ÀÄÍÄ¼üA?°ãÑã ?°ÝÑÀÑãñþüçô
°¼çôôþñüÄÀ÷ ?÷üÄâ÷ü°üÄ¼°þ÷Ä÷°ãþã÷°ÍÄ
7÷ ?÷üÄâ»ÄÐ° ကiçôçôÍ°ÑÝþôÄAPÄA?ÎA⤀ ÷Äã÷çôãçÑ÷ÄA␀ 
¼çâñçãÄãüÍ°þÝüA␀ ÷çÍü ?°ôÄÀÄÍÄ¼üA䌀 çô°ã
Ä D¼þô÷Ñçã»Ä ጀoãÀüÐÄ8ÀþÄüçÄ DüÄôã°Ý
Íçô¼Ä÷
HAV Requirements
ÜÄ ?¼Ð°ÝÝÄãÎÄÍçôüÐÄ÷°ÍÄü ?°÷÷þô°ã¼ÄçÍ"W÷
Ñ÷ÑãþãÀÄô÷ü°ãÀÑãÎüÐÄ÷ ?÷üÄâôÄóþÑôÄâÄãü÷°ãÀ
 ?°ÝÑÀ°üÑãÎüÐ°üüÐÄ ?÷þÍ ?¼ÑÄãüÝ ?ôÄñôÄ÷ÄãüüÐÄ
8»ÄÍçôÄ ကeôÑ ?¼°üÑçãçÍüÐÄ÷ ?÷üÄâ°Î°Ñã÷ü
üÐç÷ÄôÄóþÑôÄâÄãü÷¼°ã»ÄÎÑãA?
Vehicle Road Testing for Requirements 
Discovery
Ñ÷¼ç ကeôÑãÎüÐÄ÷ ?÷üÄâôÄóþÑôÄâÄãü÷Íçô"W÷
Ñã°ü°ôÎÄü8Ñ÷°ÐþÎÄ°ãÀãÄ¼Ä÷÷°ôÑÝ ?
Ñã¼çâñÝÄüÄü°÷ÜA␀ ñ°ôüÝ ?»Ä¼°þ÷ÄüÐÄôÄ°Ý ?çôÝÀ
Ð°÷ÐÑÎÐÀÑâÄã÷Ñçã°ÝÑü ?°ãÀ¼çâ»Ñã°üÑçã
ñç÷÷Ñ»ÑÝÑüÑÄ÷A䴀 ç»ÛÄ¼ü÷A␀ Äã ကiôçãâÄãüA␀ »ÄÐ° ကiçþô÷A␀ 
ÀÄÎô°À°üÑçã÷A␀ ÷Äã÷çô÷A␀ ç¼¼Ýþ÷Ñçã÷°ãÀ÷ççã
A䴀 »þü°Ý÷ç»Ä¼°þ÷ÄüÐÄñôç¼Ä÷÷çÍÀÑ÷¼ç ကeôÑãÎ
ñôÄ¼Ñ÷ÄÝ ? ᄀh°üÑ÷ãÄÄÀÄÀÑ÷ãÄ ကeô ?ãÑ÷ÐÄÀ°÷üÐÄ
ôÄ°Ý ?çôÝÀÜÄÄñ÷¼Ð°ãÎÑãÎA⤀ 
HÑã¼ÄãçÀÑÎÑü°ÝôÄ¼çôÀÄ DÑ÷ü÷°ã ጁᄀhÄôÄüÐ°ü
ÀçÄ÷çô¼çþÝÀñç÷÷Ñ»Ý ?ÀÄ÷¼ôÑ»Ä°ÝÝüÐÄñç÷÷Ñ»ÝÄ
÷ü°ãÀAU°ÝçãÄ°ãÀ¼çâ»Ñã°üçôÑ°Ýñç÷÷Ñ»ÑÝÑüÑÄ÷üÐ°ü
âÑÎÐüÄ DÑ÷üÑã°ã ጀtÐÑãÎçüÐÄôüÐ°ãüÐÄ÷ÑâñÝÄ÷ü
8üÐÄ"W¼çþÝÀ»ÄñôÄ÷ÄãüÄÀ ᄀiüÐA␀ °ã ?
÷ ?÷üÄâ÷ñÄ¼Ñ ?¼°üÑçã ᄀiÝÝÑãÄ ကiü°»Ý ?÷üÑÝÝñôÄ÷Äãü
Î°ñ÷üçüÐÄôÄ°ÝôÄóþÑôÄâÄãü÷A?
3ÑãÑâÑ EÑãÎüÐç÷ÄôÄóþÑôÄâÄãüÎ°ñ÷Ñ÷üÐÄ
ñôÑâ°ô ?âçüÑ ?°üÑçãÍçôçãAUôç°À ကeÐÑ¼ÝÄÀ°ü°AU
Î°üÐÄôÑãÎ°ãÀüÄ÷üÑãÎçñÄô°üÑçã÷A⤀ LÐÄ÷ÄÑã¼ÝþÀÄAI
AH ÄüÄ¼üÑãÎãç ကeÝôç°ÀÐ° E°ôÀ÷
AH ÄüÄ¼üÑãÎÝÑÎÐüÑãÎA␀  ?Ä°üÐÄôA␀ ÷ñÄ¼þÝ°ôÑüÑÄ÷A␀ 
÷Äã÷çô¼çâ»Ñã°üçôÑ°ÝÍ°ÑÝþôÄ÷ÑãüÐÄ8
AH Ñ÷¼ç ကeôÑãÎ»ÄÐ° ကiçô÷üÐ°ü ကiçÝ°üÄãçôâ°Ý
üô°Í ?¼ôþÝÄ÷°ãÀ ?ãÀÑãÎÄ D¼ÄñüÑçã°Ý»þü
ñç÷÷Ñ»ÝÄ÷¼Äã°ôÑç÷
AH .Ä°ôãÑãÎ°¼¼ÄñüÄÀãçôâ÷çÍÀôÑ ကiãÎ
AH Ñ÷¼ç ကeôÑãÎþãþ÷þ°Ýôç°Àþ÷Äô¼çã ?Îþô°üÑçã÷A␀ 
÷þôÍ°¼Ä÷A␀ °Ä÷üÐÄüÑ¼÷°ãÀ»ÄÐ° ကiçþô÷
AH Ñ÷¼ç ကeôÑãÎÐç ?»ÄÐ° ကiçþô÷ ?°ô ?» ?üÑâÄçÍ
À° ?A␀  ?Ä°üÐÄôA␀ ÷Ä°÷çã
AH ÑãÀÑãÎ÷Ñüþ°üÑçã÷ ᄀhÄôÄ÷Äã÷ÑãÎâçÀ°ÝÑüÑÄ÷
Í°ÑÝA␀ Ýç¼°ÝÑ E°üÑçãÄ DÐÑ»Ñü÷ô°ãÀçâãÄ÷÷çô
»Ñ°÷Ä÷
AH ÑãÀÑãÎ°ãÀ¼çôôÄ¼üÑãÎâÑ÷ÝÄ°ÀÑãÎ»þü ?ÄÝÝAU
ÍçôâÄÀâ°ñÀ°ü°
AH Ñ÷¼ç ကeôÑãÎü ጀpÄ÷çÍãç ကeÝôç°À÷ÑÎã÷°ãÀ
üô°Í ?¼â°ã°ÎÄâÄãüâÄ¼Ð°ãÑ÷â÷÷ñÄ¼Ñ ?¼üç
°âÑ¼ôçAUÝç¼°üÑçãçôÄ ကeãü
AH ÑãÀÑãÎþãþ÷þ°Ýôç°Àâ°ôÜÑãÎ÷°ãÀ
 ?°ãÀ°ÝÑ÷âA␀ ÀÄÎô°À°üÑçã÷A␀ âÑ÷ü°ÜÄ÷
AH .Ä°ôãÑãÎÄâÄôÎÄãüüô°Í ?¼ÄÍÍÄ¼ü÷¼°þ÷ÄÀ» ?
üÐÄ"W°ãÀÝÄ°ôãÑãÎüÐÑôÀAUñ°ôü ?»ÄÐ° ကiçô÷
ÀþÄüçüÐÄñôÄ÷Äã¼ÄçÍüÐÄ"W
AH .Ä°ôãÑãÎâ°ÝÑ¼Ñçþ÷üÐÑôÀAUñ°ôü ?»ÄÐ° ကiçô÷
8ã¼Ä°ÀÑ÷¼ç ကeôÄÀôÄóþÑôÄâÄãüÑ÷ÑÀÄãüÑ ?ÄÀ
» ? ကeÐÑ¼ÝÄüÄ÷üÑãÎÑãüÐÄ8°ãÀ ?°ÝÑÀ°üÄÀ
APÀÑ÷üÑã¼üÍôçâ°ãHNL ကeôÑ ?¼°üÑçãÍ°ÑÝþôÄ°Î°Ñã÷ü
°ãÄ DÑ÷üÑãÎ÷ ?÷üÄâ÷ñÄ¼Ñ ?¼°üÑçãA䌂␀ üÐÄôÄ÷ÐçþÝÀ
»Ä°ãþñÀ°üÄüçüÐÄ÷ ?÷üÄâôÄóþÑôÄâÄãü÷Íçô
üÐ°ü8A␀ °ãþñÀ°üÄüçüÐÄôÄóþÑôÄâÄãü÷Íçô
üÐÄ ?ÀÄÝÑü ?çÍüÐÄ÷ÑâþÝ°üÑçãÄã ကiôçãâÄãüA␀ üÐÄ
ÎÄãÄô°üÑçãçÍçãÄçôâçôÄãÄ ?üÄ÷ü¼°÷Ä÷çô°
¼çâ»Ñã°üÑçãçÍ°ÝÝüÐôÄÄA?
LÐÄÝ°ôÎÄôüÐÄ8A␀ üÐÄÝçãÎÄô°ãÀâçôÄ
Ä DñÄã÷Ñ ကeüÐÄôÄóþÑôÄâÄãü÷ÀÑ÷¼ç ကeô ?ñôç¼Ä÷÷
 ᄀiÝÝ»ÄA⤀ #üÑ÷ÍçôüÐÑ÷ôÄ°÷çãA␀ °âçãÎ÷üçüÐÄô÷A␀ üÐ°ü
 ?Ä°ôÄ°ÝçãÎ ?° ?° ?° ?Íôçâ°üôþÄHÝÄ ကeÝ 뤀 
°þüçãçâçþ÷ÀôÑ ကiãÎ¼°ñ°»ÑÝÑü ?A?
Hazard Analysis
XÐÑÝÄôÄ°ÝAU ?çôÝÀÀÑ÷¼ç ကeô ?çÍôÄóþÑôÄâÄãü÷
Ñ÷°ãÄ÷÷ÄãüÑ°Ýñ°ôüçÍôÄóþÑôÄâÄãü÷¼°ñüþôÄA␀ 
÷ ?÷üÄâ÷ÄãÎÑãÄÄôÑãÎâÄüÐçÀ÷ÝÑÜÄHLBAPH ?÷üÄâ÷
LÐÄçôÄüÑ¼Bôç¼Ä÷÷ã°Ý ?÷Ñ÷ÀÄ ကeÝçñÄÀ» ?3#LA䌀 
çôþã¼üÑçã°Ý"° E°ôÀã°Ý ?÷Ñ÷AP"A䌀 ÷ÐçþÝÀ°Ý÷ç
»Ä°ÀçñüÄÀüç»ÄüüÄôþãÀÄô÷ü°ãÀ ᄀhÄôÄÀÄÍÄ¼ü÷
çÍ°ã ?ÜÑãÀ¼°ãÝÄ°ÀüçÐ° E°ôÀ÷A⤀ HLBÐ°÷»ÄÄã
þ÷ÄÀÑãüÐÄ° ကi°üÑçãÑãÀþ÷üô ?» ?çÄÑãÎA␀ â»ô°Äô
°ãÀ4HA?
Encoding Scenario Requirements
ÍÍçôü÷°ôÄþãÀÄô ?° ?Ñã ?°ôÑçþ÷¼çþãüôÑÄ÷üç
Àç¼þâÄãüüÐÄ"WA?÷ôÄóþÑôÄâÄãü÷°÷°¼þô°üÄÀ
÷ÄüçÍ ကeÐÑ¼ÝÄ»ÄÐ° ကiçþô÷°ãÀ÷¼Äã°ôÑç÷A␀ üÐÄ
Ý°ôÎÄ÷ü»ÄÑãÎüÐÄBôçÛÄ¼üÍçôüÐÄE÷ü°»ÝÑ÷ÐâÄãü
çÍGÄãÄô°ÝÝ ?A¼¼ÄñüÄÀóþ°ÝÑü ?¼ôÑüÄôÑ°A␀ üççÝ÷°ãÀ
âÄüÐçÀ÷°÷ ?ÄÝÝ°÷ S¼Äã°ôÑç÷°ãÀSÑüþ°üÑçã÷
ÍçôüÐÄôÄÝÄ°÷ÄçÍÐÑÎÐÝ ?AU°þüçâ°üÄÀÀôÑ ကiãÎ
Íþã¼üÑçã÷÷þññçôüÄÀ» ? Äôâ°ã ?A?÷ÄÀÄô°Ý
3ÑãÑ÷üô ?Íçô¼çãçâÑ¼ÍÍ°Ñô÷°ãÀãÄôÎ ?APüÐÄ
PegasusñôçÛÄ¼üA䌂?4
LÐÄ¼°ñüþôÄ°ãÀ¼þô°üÑçãçÍ÷þ¼Ð÷¼Äã°ôÑç÷
°ãÀ»ÄÐ° ကiçþô÷ñôç ကiÀÄ÷°âÄ°ã÷ãçüÛþ÷üüç
÷ñÄ¼ÑÍ ?÷ ?÷üÄâñÄôÍçôâ°ã¼Ä»þüüçÀÄ ကeÝçñ
8°ãÀ ကeôÑÍ ?Íþã¼üÑçã°ÝÑü ?üÐ°ü°üüÄâñü÷üçâÄÄü
üÐç÷Ä÷ ?÷üÄâ÷ñÄ¼Ñ ?¼°üÑçã÷A⤀ Hþ¼Ð÷¼Äã°ôÑç÷
°ãÀ»ÄÐ° ကiçô÷¼°ã°Ý÷ç»Äþ÷ÄÀüçÎÄãÄô°üÄ
ôÄÎôÄ÷÷ÑçãüÄ÷ü÷ ᄀhÑ¼Ð¼°ã»ÄôÄñÝ° ጀeÀÑã
÷ÑâþÝ°üÄÀ ?çôÝÀ÷üçñÝ° ?°ñ°ôüÑã ကeôÑÍ ጀiãÎ÷çâÄ
°÷ñÄ¼ü÷çÍüÐÄ»ÄÐ° ကiçôçÍ°ãÄãüÑôÄ÷ ?÷üÄâAU
þãÀÄôAUüÄ÷üAPHNLA䌂␀ °÷ ?ÄÝÝ°÷üçñôç ကiÀÄ°»°÷ÄÝÑãÄ
Íôçâ ᄀhÑ¼Ðüçô°ãÀçâÑ EÄ ?°ôÑ°»ÝÄ÷üçÀÑ÷¼ç ကeô
ãÄ ?Í°ÑÝþôÄâçÀÄ÷çÍüÐÄHNLA?
LÐÄBÄÎ°÷þ÷ñôçÛÄ¼üA␀  ᄀhÑ¼ÐÐ°÷Î°ÑãÄÀüÐÄ
»ôç°À÷þññçôüçÍâ°ã ?â°Ûçôñ°ôüÑ¼Ññ°ãü÷Ñã
üÐÄ Äôâ°ã°þüçâçüÑ ကeÑãÀþ÷üô ?A␀ Ð°÷üÐÄ°Ñâ
çÍÀÄ ကeÝçñÑãÎñôç¼ÄÀþôÄ÷ÍçôüÐÄüÄ÷üÑãÎçÍ
Íþã¼üÑçã÷A␀ ÑãçôÀÄôüçÍ°¼ÑÝÑü°üÄüÐÄô°ñÑÀ
ÑâñÝÄâÄãü°üÑçãçÍ"W÷Ñãüçñô°¼üÑ¼ÄA?
H¼Äã°ôÑç÷°ôÄ°ÜÄ ?ÄÝÄâÄãüçÍüÐÄBÄÎ°÷þ÷
 ကeôÑ ?¼°üÑçã¼çã¼ÄñüÑãüÐ°üüÐÄ ?°ôÄüÐÄ»°÷Ñ÷
ÍçôÄÝÑ¼ÑüÑãÎ ᄀhÄüÐÄôüÐÄ"WþãÀÄôüÄ÷üÄ DÐÑ»Ñü÷
°ññôçñôÑ°üÄÝ ?÷°ÍÄ÷ ?÷üÄâAUÝÄ ကeÝ»ÄÐ° ကiçþô÷A⤀ 
H¼Äã°ôÑç÷Ð° ကe°Íþã¼üÑçã°Ý ကiÄ ?APÀÄ÷¼ôÑ»ÄÀÑã
ÍôÄÄüÄ DüA䌂␀ °ÝçÎÑ¼°Ý ကiÄ ?AP ᄀiüÐ°÷ÄüçÍô°ãÎÄ÷Íçô
üÐÄAWÑãüÄôÄ÷üÑãÎ ?°ôÑ°»ÝÄ÷AXA䌂␀ °ãÀ°¼çã¼ôÄüÄ ကiÄ ?
AP ᄀiüÐ°ÝÝüÐÄ÷Ä ?°ôÑ°»ÝÄ÷ÎÑ ကeã¼çã¼ôÄüÄ ?°ÝþÄ÷A䌂?
BÄÎ°÷þ÷÷¼Äã°ôÑç÷¼°ã»Ä¼°ñüþôÄÀÑã°ãþâ»Äô
çÍÀÑÍÍÄôÄãü ?° ?÷»þü÷Ñã¼ÄüÐÄ ᄀhçÝÄñôçÛÄ¼ü
Ñ÷÷üÑÝÝ°ü°ãÄ°ôÝ ?÷ü°ÎÄA␀ üçÀ° ?üÐÄôÄÑ÷Ûþ÷üçãÄ
ÝÑ ကe¼°ñüþôÄâÄüÐçÀA␀ 8ñÄãH4E#8A⤀ LÐÑ÷Ñ÷°ã
Y3.AU»°÷ÄÀÍçôâ°üñôçñç÷ÄÀ» ?WÑôÄ÷HÑâþÝ°üÑçã÷
LÄ¼ÐãçÝçÎÑÄ â»"°ãÀ¼°ñ°»ÝÄçÍ»ÄÑãÎ
ÑãüÄôñôÄüÄÀçãWÑôüþ°ÝLÄ÷üôÑ ကeA␀ ° ᄀiÀÄÝ ?AUþ÷ÄÀ
÷ÑâþÝ°üÑçãñÝ°üÍçôâWÑôÄ÷Ð°÷ÀÄ ကeÝçñÄÀ°ãÀ
â°ôÜÄüÄÀA⤀ 8ñÄãH4E#8Ñ÷üÐÄôÄÍçôÄ¼þôôÄãüÝ ?
»ÄÑãÎ°ÀçñüÄÀ» ?°ÝÝñ°ôüÑ¼Ññ°ãü÷ÑãBÄÎ°÷þ÷°÷
°ñôçüÄâ÷ü°ãÀ°ôÀÍçô¼°ñüþôÑãÎ¼çã¼ôÄüÄüÄ÷ü
¼°÷Ä÷A⤀ .çãÎÄôAUüÄôâA␀ üÐÄBÄÎ°÷þ÷ñôçÛÄ¼üÐçñÄ÷
üÐ°ü8ñÄãH4E#8âÑÎÐüÄ ကoÝ ကeüç»Ä¼çâÄ
°¼ôç÷÷AUñÝ°üÍçôâÑãÀþ÷üô ?AU ᄀiÀÄ÷ü°ãÀ°ôÀÍçô
Äã¼çÀÑãÎ÷¼Äã°ôÑç÷°ãÀ»ÄÐ° ကiçô÷üÐ°ü¼çþÝÀ
»ÄñçôüÄÀüçâ°ã ?çô°ÝÝ÷ÑâþÝ°üÑçã°ãÀüÄ÷üÑãÎ
Ä DÄ¼þüÑçãñÝ°üÍçôâ÷APÑã¼ÝþÀÑãÎ÷çÍü ?°ôÄAUÑãAU
üÐÄAUÝççñ÷ÑâþÝ°üçô÷A␀ Ð°ôÀ ?°ôÄAUÑãAUüÐÄAUÝççñ
÷ÑâþÝ°üçô÷°ãÀüÄ÷üüô°¼Ü÷Äüþñ÷A䌂?
Behaviour Requirements
ã¼çÀÑãÎ÷þ¼Ð÷¼Äã°ôÑç÷°ãÀ¼çã ?ôâÑãÎüÐÄ
°»ÑÝÑü ?çÍüÐÄHNLüçñÄôÍçôâ°â°ãçÄþ ကrÄüÐ°ü
° ကoÑÀ÷¼çÝÝÑ÷ÑçãÑãüÄ÷üÑãÎ°Î°Ñã÷üÄ°¼Ð÷¼Äã°ôÑç
Ð°÷ÝÑâÑü°üÑçã÷þãÝÄ÷÷ ?Ä¼°ã°Ý÷ç ကeôÑÍ ? ᄀhÄüÐÄô
üÐÄHNL¼°ã¼çãÍçôâüçüô°Í ?¼Ý° ?÷°ãÀüç
ÀôÑ ကiãÎ¼çÀÄ÷çÍñô°¼üÑ¼ÄÀþôÑãÎüÐ°üüÄ÷üÑãÎA?

ã¼çÀÑãÎLô°Í ?¼.° ?A였 ôÑ ကiãÎÄÐ° ကiçô÷
çôüÐ°üA␀  ?ÄãÄÄÀ°ñþ»ÝÑ¼Ý ?AU° ?°ÑÝ°»ÝÄA␀ â°¼ÐÑãÄAU
ôÄ°À°»ÝÄ°ãÀ¼çâñÝÄüÄ÷ÄüçÍüÐç÷Äüô°Í ?¼Ý° ?÷
°ãÀÀôÑ ကiãÎ¼çÀÄ÷°ãÀ¼çã ကeãüÑçã÷A␀ °ÑÎÑü°Ý
"ÑÎÐ ?° ?çÀÄAP"A䌂⤀ LÐ°ü"âþ÷üÑã¼ÝþÀÄ
Ä D¼ÄñüÑçãÐ°ãÀÝÑãÎôþÝÄ÷A␀ ÍçôÄ D°âñÝÄAI ᄀhÄã°ãÀ
Ðç ?Ä D°¼üÝ ?¼°ã° ကeÐÑ¼ÝÄ¼ôç÷÷°¼ÄãüôÄÀÑ ကiÀÑãÎ
ÝÑãÄA␀ ÑÍñôÄ÷ÄãüA␀ üç° ကoÑÀ°Ý°ãÄç»÷üôþ¼üÑçãAL ᄀhÄã
 ?çþÝÀÑü»Ä°¼¼Äñü°»ÝÄüçâçþãü°÷ÑÀÄ ?°ÝÜAL
 ᄀh°ü÷ÐçþÝÀ°ÀôÑ ကeô»ÄñÄôâÑüüÄÀüçÀçÑÍ
üô°Í ?¼ÝÑÎÐü÷°ôÄÀÄÍÄ¼üÑ ကe°ãÀ÷ççãA⤀ LÐÄ÷Ä
¼çã ကeãüÑçã÷÷ÐçþÝÀÄ DüÄãÀüçñçÝÑüÄ»ÄÐ° ကiçô
çãüÐÄôç°ÀÑãüÐ°üÛþôÑ÷ÀÑ¼üÑçãA␀ Ñã¼ÝþÀÑãÎ ᄀhÄã
°"W÷ÐçþÝÀÝÄüçüÐÄôôç°Àþ÷Äô÷âÄôÎÄÑãüç
Ñü÷Ý°ãÄA␀ üç ᄀh°üÄ DüÄãüÀçÄ÷üÐÄ"WÐ° ကe°
ôÄ÷ñçã÷Ñ»ÑÝÑü ?üçÄã÷þôÄüÐÄâç÷üÄÍ ?¼ÑÄãüþ÷ÄçÍ
üÐÄôç°ÀãÄü ?çôÜA␀ Äü¼A?
9Simulation as a Tool for 
WÄôÑ ?¼°üÑçã
LÐÄ¼çôÄçÍ°ã ?ÄÍÍÄ¼üÑ ကe ကeôÑ ?¼°üÑçãñôçÎô°âÍçô
"W÷ ᄀiÝÝ»ÄüÐÄþ÷ÄçÍ÷ÑâþÝ°üÑçãA⤀ 
8ãÄçôâçôÄ÷ÑâþÝ°üçô÷âþ÷ü»ÄÀÄ ကeÝçñÄÀüç
»Ä¼°ñ°»ÝÄçÍôÄñÝ° ጀiãÎ÷¼Äã°ôÑç÷Ñã ᄀhÑ¼ÐüÐÄ
ôç°ÀA␀ ÝÑÎÐüÑãÎA␀  ?Ä°üÐÄôA␀ ÀÄÎô°À°üÑçã÷A␀ ç»ÛÄ¼ü÷A␀ 
ôç°Àþ÷Äô°¼üÑçã÷°ãÀÑãüÄô°¼üÑçã÷¼°ã»ÄôÄAU
ÎÄãÄô°üÄÀ°ãÀþ÷ÄÀÍçô ကeôÑÍ ጀiãÎüÐÄHNLA⤀ "ç ?
¼çâñÝÄüÄ°ãÀôÄñôÄ÷Äãü°üÑ ကeçÍüÐÄôÄ°Ý ?çôÝÀ°
÷ÑâþÝ°üçôãÄÄÀ÷üç»ÄÀÄñÄãÀ÷çã ᄀhÑ¼Ðñ°ôü÷
çÍüÐÄHNL÷ü°¼ÜÑ÷»ÄÑãÎÄ DÄô¼Ñ÷ÄÀ°ãÀüÄ÷üÄÀ
°ãÀÐç ?âþ¼ÐüÄ÷üÑãÎÑ÷ãÄ¼Ä÷÷°ô ?üçÄ DñÝçôÄ
üÐÄ÷ü°üÄ÷ñ°¼ÄA⤀ þü°ü÷çâÄÝÄ ကeÝA␀ üÐÄÍþÝÝHNL
÷ü°¼Üâþ÷ü»ÄüÄ÷üÄÀA␀  ᄀhÑ¼ÐâÄ°ã÷üÐ°üñÐçüçAU
ôÄ°ÝÑ÷âA␀ ô°À°ô°ãÀ.ÑÀ°ôôÄ OÄ¼üÑ ကiü ?A␀ ÷Äã÷çô
âçÀÄÝ÷A␀  ကeÐÑ¼ÝÄÀ ጀn°âÑ¼÷A␀ ôç°À÷þôÍ°¼ÄA␀ Ðþâ°ã
°¼üÑçã÷âþ÷ü»ÄâçÀÄÝ ?°ôÑ°»ÝÄ÷çãüçñçÍ°
»°÷ÄÝÑãÄ÷ÑâþÝ°üÑçã¼°ñ°»ÑÝÑü ?A⤀ ¼ôÑüÑ¼°ÝÑ÷÷þÄÑ÷
Ðç ?ÎççÀüÐÄ÷Ä÷ÑâþÝ°üÑçã÷âþ÷ü»ÄÑãçôÀÄôüç
»ÄÄÍÍÄ¼üÑ ကe ကeôÑ ?¼°üÑçãüççÝ÷A␀  ᄀhÄã¼çã÷ÑÀÄôÄÀ
Ñã¼çãÛþã¼üÑçã ᄀiüÐçüÐÄô ကeôÑ ?¼°üÑçãâÄüÐçÀ÷
Ñã¼ÝþÀÑãÎÝ°»üÄ÷üA␀ ôÄ°ÝAU ?çôÝÀÀôÑ ကiãÎA␀ Äü¼A?
Components
ãÄ D°âñÝÄçÍüÐÄñôÑã¼Ññ°Ý¼çâñçãÄãü÷çÍ°
÷ÑâþÝ°üÑçãâçÀÄÝ÷þÑü°»ÝÄÍçô"W ကeôÑ ?¼°üÑçãÑ÷
÷Ðç ᄀnÑã ?ÎþôÄ 딂?

ÑÎþôÄ 딂I D°âñÝÄ÷ÑâþÝ°üÑçãâçÀÄÝüç÷þññçôü"W ကeôÑ ?¼°üÑçã
 딁?
Scenario Replay
LÐÄ»°÷ÄñçÑãüÍçôþ÷ÑãÎ°÷ÑâþÝ°üçôÑ÷üÐÄ
ÑãüÄôñôÄü°üÑçãçÍ°÷¼Äã°ôÑç°ãÀÑü÷ôÄAU¼ôÄ°üÑçã
Ñã°÷ÑâþÝ°üÄÀ ?çôÝÀA␀ Ñã¼ÝþÀÑãÎüÐÄÑã÷ü°ãüÑ°üÑçã
çÍ°ÝÝôÄ¼çôÀÄÀÀ ጀn°âÑ¼°ÎÄãü÷°ãÀ»ÄÐ° ကiçþô÷
¼°ñüþôÄÀÑãüÐ°ü÷¼Äã°ôÑçA⤀  Ñ ကeã°âçÀÄÝçÍôç°ÀA␀ 
Ý° ጀoþüA␀ ç»÷ü°¼ÝÄ÷A␀ ç¼¼Ýþ÷Ñçã÷A␀ ôç°Àþ÷Äô÷°ãÀ
»ÄÐ° ကiçþô÷A␀ °÷ÑâþÝ°üçô¼°ãüÄ÷üüÐÄñôÄÀÑ¼üÑ ကe
¼°ñ°»ÑÝÑü ?çÍüÐÄHNL÷ü°¼ÜA␀ üÄ÷üÑü÷°»ÑÝÑü ?üç
ñÝ°ãüÐÄ"WâçüÑçãÑãüÐÄ¼çãüÄ DüçÍôç°À
ôþÝÄ÷°ãÀþã¼Äôü°ÑãüÑÄ÷A␀ ÷Äü°üô°ÛÄ¼üçô ?°ãÀ
¼çãüôçÝüÐÄ"W÷°ÍÄÝ ?A␀ ÎÑ ကeã°âçÀÄÝçÍüÐÄ"W
 ကeÐÑ¼ÝÄÀ ጀn°âÑ¼÷A⤀ ãçÑ÷ÄâçÀÄÝÑ÷þ÷ÄÀüçÑãÛÄ¼ü
ñÄô¼ÄñüÑçã÷ü°¼Üþã¼Äôü°Ñãü ?ÑãüçâÄ°÷þôÄâÄãü÷
°ãÀA␀ °ü°»°÷ÄÝÄ ကeÝA␀ üÄ÷üÑãÎ ?çþÝÀ¼çã ?ôâ÷°ÍÄ
çñÄô°üÑçãÎÑ ကeãüÐ°ü÷¼Äã°ôÑç°ãÀãçÑ÷ÄA⤀ Hþ¼Ð
»ÄÐ° ကiçþô°ÝüÄ÷ü÷¼çþÝÀôþãâþ¼ÐÍ°÷üÄôüÐ°ã
ôÄ°ÝAUüÑâÄ÷Ñã¼ÄüÐÄñÄô¼ÄñüÑçãÝ° ጀeô÷çÍüÐÄ
÷ü°¼Ü ?çþÝÀ»ÄôÄñÝ°¼ÄÀ ᄀiüÐãçÑ÷ÄâçÀÄÝ÷A⤀ 
L ጀpÄ÷çÍãçÑ÷Ä°÷ ?ÄÝÝ°÷÷¼ÄãÄ°ãÀþ÷Äô
»ÄÐ° ကiçþô÷°ôÄ ?°ôÑÄÀüçÀÑ÷¼ç ကeôãÄ ?Í°ÑÝþôÄ
âçÀÄ÷Ñã°ñôç¼Ä÷÷÷çâÄüÑâÄ÷ôÄÍÄôôÄÀ
üç°÷AYÍþ E EÑãÎA?A?
ç ?Äô°ÎÄôÑ ?ÄãWÄôÑ ?¼°üÑçã
#ã°ÀÀÑüÑçãA␀ ÷ÑâþÝ°üÑçãâçÀÄÝ÷¼°ã°Ý÷ç»Ä
ÎÄãÄô°üÑ ကeÑãüÐÄ¼çã÷üôþ¼üÑçãçÍãÄ ?÷¼Äã°ôÑç÷
üÐ°ü°ôÄüÐÄçôÄüÑ¼°ÝÝ ?ñç÷÷Ñ»ÝÄ»þüÐ° ကeãçü ጀeü
»ÄÄã¼°ñüþôÄÀÑãôç°ÀüÄ÷üÑãÎçôÑãâ°ãþ°ÝüÄ÷ü
¼°÷ÄÎÄãÄô°üÑçãA⤀  ÄãÄô°üÑ ကeâçÀÄÝ÷°ÝÝç ?üÐÄ
Ä DñÝçô°üÑçãçÍ÷ü°üÄ÷ñ°¼Ä»Ä ጀoãÀÍþ E EÑãÎA␀ ÄÑüÐÄô
çã°ô°ãÀçâçôÀÑôÄ¼üÄÀ»°÷Ñ÷A⤀ HÄ ကeô°Ýþ÷ÄÍþÝ
üÄ¼ÐãÑóþÄ÷Ä DÑ÷üÍçôÄ DñÝçôÑãÎ°ãÀ ?ãÀÑãÎãÄ ?
Í°ÑÝþôÄâçÀÄ÷A⤀ LÐÄ÷ÄÑã¼ÝþÀÄAPÑA䌀 ¼ç ကeô°ÎÄâÄüôÑ¼÷
 ᄀhÑ¼ÐüÐÄã¼°ãÀÑôÄ¼üô°ãÀçâüÄ÷üÎÄãÄô°üÑçã
üç»ôç°ÀÄãüÐ°ü¼ç ကeô°ÎÄ°ãÀAPÑÑA䌀 þ÷ÑãÎâ°¼ÐÑãÄ
ÝÄ°ôãÑãÎüçôÄ ?°ôÀ ?ãÀÑãÎãÄ ?¼çâ»Ñã°üÑçã÷çÍ
Ý° ጀoþü÷A␀ ç»ÛÄ¼ü÷A␀ »ÄÐ° ကiçô÷A␀  ကeÝç¼ÑüÑÄ÷A␀ ÝÑÎÐüÑãÎA␀ 
 ?Ä°üÐÄôA␀ ÷Ä°÷çãÄü¼A⤀ üÐ°ü¼°þ÷ÄüÐÄHNLüç
Í°ÑÝþ÷ÑãÎüÐÄñôç DÑâÑü ?çÍ¼Ýç÷Äçô°¼üþ°ÝüÄ÷ü
Í°ÑÝþôÄ÷Íôçâô°ãÀçâüÄ÷üÎÄãÄô°üÑçãA⤀ LÐÄ÷Ä
ü ጀpÄ÷çÍ ကeôÑ ?¼°üÑçã°ôÄþ÷þ°ÝÝ ?ôÄÍÄôôÄÀüç°
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LÐÄ÷Äç»ÛÄ¼üÑ ကe÷âþ÷ü»ÄâÄü ᄀhÑÝ÷üâ°Ñãü°ÑãÑãÎ
üô°ã÷ñ°ôÄã¼ ?°ãÀâ°Ñãü°Ñã°»ÑÝÑü ?A⤀ ÷üÐÄãþâ»Äô
çÍüÄ÷ü÷¼Äã°ôÑç÷Îôç ?÷°ãÀ°÷üÐÄ ?»Ä¼çâÄÄ ကeô
âçôÄÑãüôÑ¼°üÄA␀ üÐÑ÷ ᄀiÝÝ»Ä¼çâÄ°ôÄ°Ýñôç»ÝÄâ
þãÝÄ÷÷ü°¼ÜÝÄÀÍôçâüÐÄçþü÷Äü» ?üÐÄÑãÀþ÷üô ?
ÑãÑãÑüÑ°üÑ ကe÷A␀ ÝÑÜÄüÐÄBÄÎ°÷þ÷ñôçÛÄ¼üçô» ?üÐÄ
 딁?
°ÀçñüÑçã» ?÷Ä ကeô°ÝÜÄ ?ñÝ° ጀeô÷çÍ°÷þ¼¼Ñã¼ü
âÄ°ã÷çÍÄã¼çÀÑãÎüÐç÷Ä÷¼Äã°ôÑç÷A?
3çüÑçã.°ãÎþ°ÎÄ
âçüÑçãÝ°ãÎþ°ÎÄ ᄀiüÐóþ°ÝÑü°üÑ ကe°¼üÑçã÷APÄA?ÎA⤀ 
AWÍçÝÝç ?°ü°÷°ÍÄÀÑ÷ü°ã¼ÄAXçôAWñþÝÝÑã÷°ÍÄÝ ?AXA䌀 
¼çþÝÀ°ÀÀ÷ÑÎãÑ ?¼°ãü ?°ÝþÄüçüÐÄ ?°ÝÑÀ°üÑçã°ãÀ
 ကeôÑ ?¼°üÑçãñôç¼Ä÷÷Ä÷A⤀ #ãüÐÄN-A␀ ÝÄ°ôãÄôÀôÑ ကeô÷
°ôÄüÄ÷üÄÀçãüÐÄÑôÜãç ᄀlÄÀÎÄçÍüÐÄ"ÑÎÐ ?° ?
çÀÄ°ãÀ°À ?°ã¼ÄÀâçüçôÑ÷ü÷°ôÄÄã¼çþô°ÎÄÀ
üçÍçÝÝç ?üÐÄÎþÑÀ°ã¼Ä÷ÄüçþüÑãEç°À¼ô°ÍüAILÐÄ
BçÝÑ¼ÄôÑ ကeôA?÷"°ãÀ»ççÜA⤀ 
çÀÑÍ ጀiãÎ ᄀh°ü¼çã÷üÑüþüÄ÷ÎççÀÀôÑ ကiãÎ°÷
ÀÄ÷¼ôÑ»ÄÀÑãüÐÄ÷Äâ°ãþ°Ý÷A␀ °÷ÑãüÐÄ÷þÎÎÄ÷üÄÀ
"¼°ã÷Äô ကeüÐÄÍçÝÝç ᄀiãÎþ÷Ä÷AI
AH ãÎ°ÎÄ ᄀiüÐüÐÄñþ»ÝÑ¼çãü°ôÎÄü"W
»ÄÐ° ကiçþô÷çãN-ôç°À÷
AH çâñÝÄâÄãü÷¼Äã°ôÑçAU»°÷ÄÀA␀ ¼ç ကeô°ÎÄ
ÀôÑ ကeã÷ ?÷üÄâüÄ÷üÑãÎ
AH Bôç ကiÀÄüÐÄ»°÷Ñ÷»ÄÐ° ကiçþôÍçô°üÄ÷üçô°¼ÝÄ
AH Bôç ကiÀÄüÐÄ»°÷Ñ÷Íþã¼üÑçã°ÝÑü ?ÍçôÝç ?
¼çâñÝÄ DÑü ?âçãÑüçôÑãÎ÷ ?÷üÄâ÷üç»Äþ÷ÄÀ
» ?"W÷ÑãôþãüÑâÄüçÑâñôç ကe÷°ÍÄü ?
ôç»þ÷üãÄ÷÷A? ?
3çÀÄÝAU¼ÐÄ¼ÜÑãÎþ÷ÑãÎ°Íçôâ°ÝâÄüÐçÀâÑÎÐü»Ä
þ÷ÄÀüç°þüçâ°üÑ¼°ÝÝ ? ကeôÑÍ ?÷°ÍÄü ?ñôçñÄôüÑÄ÷çÍ
üÐÄ"þ÷ÑãÎç»÷Äô ?°üÑçãçÍ»ÄÐ° ကiçþô÷Íôçâ
üÐÄôÄ°Ý ?çôÝÀA?
ññÝÑ¼°üÑçãçÍçôâ°Ý3ÄüÐçÀ÷
#âñçôü°ãü°÷ñÄ¼ü÷çÍÐ°ôÀ ?°ôÄÀÄ÷ÑÎã°ôÄ
°ÝôÄ°À ?°âÄã°»ÝÄüç°þüçâ°üÄÀñôççÍâÄüÐçÀ÷A␀ 
â°ÜÑãÎÍçôâ°Ý ကeôÑ ?¼°üÑçãñç÷÷Ñ»ÝÄüçÑãüôçÀþ¼ÄA⤀ 
þüüÐÄ°ññÝÑ¼°üÑçãçÍüÐÄ÷ÄâÄüÐçÀ÷üç
÷çÍü ?°ôÄÀÄ÷ÑÎãÑ÷°âçôÄ¼çâñÝÄ Dñôç»ÝÄâA␀ 
°ÝüÐçþÎÐ°ãþâ»ÄôçÍâ°üÐÄâ°üÑ¼°ÝâÄüÐçÀ÷Àç
Ä DÑ÷üÍçôñôç ကiãÎ°¼çâñþüÄôñôçÎô°â÷°üÑ÷ ?Ä÷°
Íçôâ°Ý÷ñÄ¼Ñ ?¼°üÑçãçÍÑü÷»ÄÐ° ကiçþôA?
÷ÀÄ ကeÝçñâÄãüâç ကe÷üç ?°ôÀ÷ÐÑÎÐÄôÝÄ ကeÝ÷
çÍ°þüçãçâ ?üÐÄãüÐÄãÄÄÀÍçô÷üôçãÎÄôA␀ Íçôâ°Ý
÷çÍü ?°ôÄ ကeôÑ ?¼°üÑçã»Ä¼çâÄ÷°¼þüÄA⤀ 8ãÄçÍüÐÄ
ÍþãÀ°âÄãü°Ý÷üÄñ÷üÐ°üãÄÄÀ÷üç»Äü°ÜÄãüç
þãÀÄô÷ü°ãÀ°ãÀ°ã°Ý ?÷Ä"W÷Ñ÷üÐ°ü ?Äâþ÷ü
°÷÷Ä÷÷ãçüÛþ÷ü ᄀh°ü°÷ ?÷üÄâ ᄀiÝÝÀçA␀ »þü ᄀh ?
Ñü¼Ðçç÷Ä÷üçÀçÑüA?7LÐÑ÷A␀ üçÎÄüÐÄô ᄀiüÐüÐÄ
ãÄÄÀÍçôÄ DñÝ°Ñã°»ÑÝÑü ?°ãÀôÄ÷ñçã÷Ñ»ÑÝÑü ?ÝÄ°À÷
üç ?°ôÀ÷÷ ?÷üÄâ÷ ᄀiüÐ°ãÑÀÄãüÑ ?°»ÝÄ¼Äãüô°Ý
ÀÄ¼Ñ÷ÑçãAUâ°ÜÑãÎ÷çÍü ?°ôÄ¼çâñçãÄãü°ãÀA␀ Ñã
üÐÑ÷¼°÷ÄA␀ üÐÄÍçôâ°Ý ကeôÑ ?¼°üÑçãçÍüÐÑ÷÷çÍü ?°ôÄ
¼çâñçãÄãü¼°ãÄã÷þôÄüÐ°üÑü÷ÀÄ¼Ñ÷ÑçãAU
â°ÜÑãÎÑ÷¼çôôÄ¼ü°ãÀ°ÝÝç ?÷þ÷üç°ã°Ý ?÷ÄüÐÄ
ÀÄ¼Ñ÷Ñçã÷°ã°þüçãçâçþ÷÷ ?÷üÄââ°ÜÄ÷°Î°Ñã÷ü
üÐÄÀÄ¼Ñ÷Ñçã÷üÐ°ü°Ðþâ°ãÀôÑ ကeô÷ÐçþÝÀü°ÜÄA⤀ 
#ã¼çâñÝÄâÄãü°ô ? ?çôÜA␀ Ñã°Äôç÷ñ°¼Ä8A␀ ÑüÑ÷
Íçôâ°ÝÝ ? ကeôÑ ?ÄÀüÐ°ü°ã°þüçãçâçþ÷AP°ÑôA䌀  ကeÐÑ¼ÝÄ
°Ý ?° ?÷ÍçÝÝç ?÷AP÷ÄÝÄ¼üÄÀA䌀 AWEþÝÄ÷çÍüÐÄÑôAXA⤀ 
#ãüÐÄñ°÷ü ?AU 뜀  ጀe°ô÷A␀  ?çôÜÐ°÷°Ý÷ç÷ü°ôüÄÀ
çãÐç ?Íçôâ°Ý ကeôÑ ?¼°üÑçãâÄüÐçÀ÷¼çþÝÀ»Ä
°ññÝÑÄÀüçâ°ÜÑãÎüÐÄñôç»ÝÄâçÍ ကeôÑÍ ጀiãÎ
"W÷Ä°÷ÑÄôA⤀ çôÄ D°âñÝÄA␀ » ?þãÀÄô÷ü°ãÀÑãÎ°ãÀ
Íçôâ°ÝÑ EÑãÎ÷ñÄ¼Ñ ?¼ÀÄ÷ÑôÄÀÎô°ãþÝ°ôÀôÑ ကiãÎ
»ÄÐ° ကiçþô÷°ãÀ¼ÐÄ¼ÜÑãÎ» ?¼çã ကeãüÑçã°ÝâÄ°ã÷
üÐ°ü°ã ?HNL¼°ã»Ä ကeôÑ ?ÄÀüç÷°üÑ÷Í ?üÐç÷Ä
Îô°ãþÝ°ô»ÄÐ° ကiçôôÄóþÑôÄâÄãü÷A␀ üÐÄÎç°Ý ?çþÝÀ
»ÄüçÄÝÑâÑã°üÄ¼çÝÝÑ÷Ñçã÷» ?ÀÄ÷ÑÎãA⤀ L ?çãçü°»ÝÄ
¼çãüôÑ»þüÑçã÷Ð° ကe¼çâÄÍôçâLN3þãÑ¼Ð
°ãÀ3ç»ÑÝ ጀeôÄ÷ñÄ¼üÑ ကeÝ ?°÷ ?ô÷ü°üüÄâñü÷°ü
ñôçÀþ¼ÑãÎ°Íçôâ°Ýâ°üÐÄâ°üÑ¼°ÝâçÀÄÝÍçô
°¼¼Äñü°»ÝÄÀôÑ ကiãÎ»ÄÐ° ကiçôA␀ þ÷ÑãÎ°¼çã¼ÄñüçÍ
âÄ°÷þôÑãÎ°ãÀÀÄüÄôâÑãÑãÎ»Ý°âÄÑãüÐÄ¼°÷ÄçÍ
°¼çÝÝÑ÷ÑçãA? ?A␀  딁?
LÐÄ÷Ä°ôÄþ÷ÄÍþÝ¼çãüôÑ»þüÑçã÷üçüÐÄ
ñôç¼Ä÷÷çÍ"W ကeôÑ ?¼°üÑçã»þüüÐÄ ?çôÜ÷ç
Í°ôÑ÷Ñã÷þÍ ?¼ÑÄãüA␀ ãçüÝÄ°÷üÑãüÐ°üñôçñç÷ÄÀ
ÍçôâþÝ°üÑçãÍçôÀÄ ?ãÑãÎ»Ý°âÄAUÍôÄÄ»ÄÐ° ကiçþô°÷
÷ÄüçþüÑãüÐÄâç÷üôÄ¼Äãüñ°ñÄôAPÍçôÄ D°âñÝÄ
ÑãüÐÄñôÄ÷Äã¼ÄçÍ°¼ÐÑÝÀñÝ° ጀiãÎãÄ°ôñ°ôÜÄÀ
¼°ô÷A䌀  ?çþÝÀÑâñÝ ?° ကeÐÑ¼ÝÄ÷ñÄÄÀçÍÛþ÷ü 딁됂U 딁뤀 
âñÐA␀  ጀeüÐþâ°ã÷¼°ã°ãÀÀçÀôÑ ကe÷°ÍÄÝ ?°ü 똁됂U
 똁뤀mñÐÑãüÐÄ÷°âÄ÷¼Äã°ôÑç÷A⤀ XçôÜÑ÷ãÄÄÀÄÀüç
¼çã÷ÑÀÄôÐç ?üÐç÷ÄÍçôâþÝ°üÑçã÷¼°ãÀÑ÷¼ç ကeô
°ãÀ¼°ñüþôÄüÐÄâçôÄ¼çâñÝÄ Dñôç¼Ä÷÷Ä÷üÐ°ü
Ðþâ°ã÷°ôÄþ÷ÑãÎÍçôÀôÑ ကiãÎA␀ Ñã¼ÝþÀÑãÎüÐÄ
÷ç¼Ñ°Ýãçôâ÷A␀ ¼þ÷üçâ÷°ãÀ»ÄÐ° ကiçô÷üÐ°ü°ôÄ°ã
Ä÷÷ÄãüÑ°ÝAPÝç¼°ÝÝ ?÷ñÄ¼Ñ ?¼A䌀 ÄÝÄâÄãüçÍüÐÄ÷°ÍÄ
ÀôÑ ကiãÎÑãâÑ DÄÀÐþâ°ãA⼀HWÄã ကiôçãâÄãü÷A?
 딁?
4Ä ?L ጀpÄññôç ?°ÝBôç¼Ä÷÷
LÐÄ¼þôôÄãüXÐçÝÄWÄÐÑ¼ÝÄL ጀpÄññôç ?°ÝÑ÷
 ?ÄÝÝAU÷þÑüÄÀüçüÐÄñôÄ÷ÄãüâçÀÄÝ ᄀhÄôÄüÐç÷Ä
¼çâñçãÄãüA␀ ÷ ?÷üÄâ°ãÀ ကeÐÑ¼ÝÄ÷ñÄ¼Ñ ?¼°üÑçã÷
¼°ã»Ä ?ÄÝÝAUÀÄ ?ãÄÀA␀ ÷ü°»ÝÄA␀ ôÄ¼çôÀÄÀA␀ üÄ÷üÄÀ
°ãÀ°ññôç ကeÀA?
þüüÐÑ÷ñôç¼Ä÷÷Ñ÷¼ÝÄ°ôÝ ?Ñã°ÀÄóþ°üÄÍçô"W÷A␀ 
»Ä¼°þ÷ÄAI
AH 3°ã ?ôÄóþÑôÄâÄãü÷ ᄀiÝÝ»ÄÐÑÎÐÝ ?÷ñÄ¼Ñ ?¼üç
üÐÄ8
AH EÄóþÑôÄâÄãü÷ ᄀiÝÝ¼Ð°ãÎÄçã°¼çãüÑãþçþ÷
»°÷Ñ÷°÷ãÄ ? ကeÐÑ¼ÝÄ÷A␀ ç»ÛÄ¼ü÷A␀ »ÄÐ° ကiçô÷A␀ 
÷ÑÎã°ÎÄ°ôÄÄâÄôÎÄãüÑãüÐÄ8ç ကeôüÐÄÝÑÍÄ
çÍüÐÄHNL°ãÀ"W
AH LÐÄôÄ ᄀiÝÝ°Ý ?° ?÷»Ä°Î°ñüçüÐÄôÄ°ÝAU ?çôÝÀ
ôÄóþÑôÄâÄãü÷A␀ ãÄ¼Ä÷÷Ñü°üÑãÎ°¼çãüÑãþçþ÷
ñôç¼Ä÷÷çÍôÄóþÑôÄâÄãü÷ÀÑ÷¼ç ကeô ?üÐôçþÎÐ
 ကeÐÑ¼ÝÄüÄ÷üÑãÎ°ãÀA?çôÝÑ ကe ကeÐÑ¼ÝÄÝçÎÎÑãÎ
AH 8ãÀÑ÷¼ç ကeô ?çÍ°Í°ÑÝþôÄA␀ "WüÄ¼ÐãçÝçÎ ?
ÀÄ ကeÝçñÄô÷ ᄀiÝÝ»Äç»ÝÑÎ°üÄÀüçñôç ကiÀÄ
þñÀ°üÄÀ÷çÍü ?°ôÄ°ãÀâçÀÄÝ÷üçüÐÄ
 ကeÐÑ¼ÝÄ°ãÀA?çôþñÎô°ÀÄ÷Äã÷çô÷A␀ ¼çâñþüÄA␀ 
¼çââþãÑ¼°üÑçã÷üÄ¼ÐãçÝçÎ ?çôçüÐÄô
¼°ñ°»ÑÝÑüÑÄ÷°ãÀüÐÑ÷¼çþÝÀ»Ä ကeô ?ÍôÄóþÄãü
°ãÀA?çôþôÎÄãü
AH LÐç÷ÄþñÀ°üÄ÷A␀ ÑãÑâñôç ကiãÎñÄôÍçôâ°ã¼Äçã
¼Äôü°ÑãÑÀÄãüÑ ?ÄÀÍ°ÑÝþôÄâçÀÄ÷A␀ â° ?¼°þ÷Ä
þãÄ DñÄ¼üÄÀôÄÎôÄ÷÷Ñçã÷çô¼Ð°ãÎÄ÷ÑãçüÐÄô÷
LÐÄ÷°ÍÄü ?ôÑ÷Ü÷ÍôçâçñÄô°üÑçã°ôÄ ကeô ?
çâñçãÄãü÷çÍ°
"ÑÎÐÝ ?þüçâ°üÄÀ
WÄÐÑ¼ÝÄÄôüÑ ?¼°üÑçã
Bôç¼Ä÷÷
ÀÑÍÍÄôÄãüüçüÐç÷Ä»ÄÑãÎâ°ã°ÎÄÀÑãüÐÄ¼þôôÄãü
XÐçÝÄWÄÐÑ¼ÝÄL ጀpÄññôç ?°Ýñôç¼Ä÷÷°ãÀ°ãÄ ?
üÄ÷üÑãÎ°ãÀ¼ÄôüÑ ?¼°üÑçãñôç¼Ä÷÷Ñ÷ôÄóþÑôÄÀA?
LçñôçüÄ¼üüÐÄñþ»ÝÑ¼A␀ Ñâñôç ကeôç°À÷°ÍÄü ?
ç ကeôüÑâÄA␀ °÷÷þôÄñþ»ÝÑ¼üôþ÷ü°ãÀÄã÷þôÄçþô
Ä¼çãçâÑÄ÷°ãÀ¼ÑüÑ EÄã÷ôÄ°ñüÐÄ»ÄãÄ ?ü÷çÍ
"W÷°ÐÄ°ÀçÍçüÐÄôÀÄ ကeÝçñÄÀÄ¼çãçâÑÄ÷AI
AH ãÄ ?HAV Type Approvalñôç¼Ä÷÷âþ÷ü
ÀÑ÷¼ç ကeô°ãÀÄ÷ü°»ÝÑ÷Ð° ကeô ?ÐÑÎÐ÷°ÍÄü ?
÷ü°ãÀ°ôÀÍçôüÐÄ ကeôÑ ?¼°üÑçã°ãÀ¼ÄôüÑ ?¼°üÑçã
çÍ°ã ?HNLþ÷ÄÀçãñþ»ÝÑ¼ôç°À÷ÑãüÐÄN-
°ãÀA␀ ÑÍ°ÀçñüÄÀA␀ °¼ôç÷÷üÐÄN
AH LÐÄ¼ÄôüÑ ?¼°üÑçãçÍ"WL ጀpÄññôç ?°ÝA␀ 
°üÝÄ°÷üÑãÑüÑ°ÝÝ ?A␀ âþ÷ü»Ä÷ñÄ¼Ñ ?¼üçüÐÄ
ôÄóþÑôÄâÄãü÷çÍ° ?ÄÝÝAUÀÄ ?ãÄÀ8°ãÀ°
 ?ÄÝÝAUÀÄ ?ãÄÀ"ALüÐç÷ÄôÄóþÑôÄâÄãü÷âþ÷ü
ôÄñôÄ÷Äãü°¼çâñÝÄüÄ÷ñÄ¼Ñ ?¼°üÑçãA␀ ÍçÝÝç ᄀiãÎ
Ä DüÄã÷Ñ ကeÀÑ÷¼ç ကeô ?
AH LÐ°üÐÑÎÐ÷ü°ãÀ°ôÀâþ÷ü»Ä¼çã÷Ñ÷üÄãüÝ ?
°ññÝÑÄÀüç°ÝÝ"W÷÷ÄÄÜÑãÎ¼ÄôüÑ ?¼°üÑçãÍçô
°ã ?8A⼀D"ñ°Ñô
AH °¼Ð¼ÄôüÑ ?¼°üÑçãçÍ"WL ጀpÄññôç ?°Ý
Îô°ãüÄÀÍçô°ã ?8A⼀D"ñ°Ñôâþ÷ü¼°ôô ?
üÐÄç»ÝÑÎ°üÑçãçÍçãÍçôâÑü ?çÍBôçÀþ¼üÑçãA␀ 
âÄ°ãÑãÎüÐ°ü°ÝÝ÷þ»÷ÄóþÄãüÐ°ôÀ ?°ôÄ°ãÀA?
çô÷çÍü ?°ôÄ¼Ð°ãÎÄ÷âþ÷üãçüôÄÀþ¼ÄüÐÄ
ç ကeô°ÝÝ÷°ÍÄü ?çÍüÐÄÀÄ÷ÑÎãâÄ°÷þôÄÀ°Î°Ñã÷ü
üÐÄüÐÄã¼þôôÄãü°ãÀâç÷ü¼çâñÝÄüÄ8A?
"ôÄóþÑôÄâÄãü÷÷ñÄ¼Ñ ?¼°üÑçãALüÐÄâÄ°ãÑãÎ
çÍç ကeô°ÝÝ÷°ÍÄü ?ÑãüÐÑ÷¼çãüÄ Dü ᄀiÝÝãÄÄÀ
üç»ÄÄ÷ü°»ÝÑ÷ÐÄÀA␀ ÝÑÜÄÝ ?°÷°ÐÑÎÐüÐôÄ÷ÐçÝÀ
ñ°÷÷ô°üÄçÍ°÷ü°üÑ÷üÑ¼°ÝÝ ?÷ÑÎãÑ ?¼°ãü÷°âñÝÄ
çÍôÄÎôÄ÷÷Ñçã°ãÀÎÄãÄô°üÑ ကeüÄ÷ü¼°÷Ä÷Ñã
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ÑüÄâ÷°ãÀüç÷ÄÄÜ°ÎôÄÄâÄãüçãüÐÄÑãÎôÄÀÑÄãü÷
çÍ¼çãÍçôâ°ã¼ÄüÄ÷ü¼°÷Ä÷A␀ ñ°÷÷¼ôÑüÄôÑ°A␀ 
ñ°ô°âÄüÄô÷Íçô÷ÑâþÝ°üÑçãÄü¼A⤀ °ãÀüç»ÄüÐÄ ?ã°Ý
ÀÄüÄôâÑã°ãüçÍÍçôâ°Ý°ÀçñüÑçãçÍüÄ÷ü¼°÷Ä÷°÷
ñ°ôüçÍüÐÄâ°ãÀ°üçô ?ñôçÎô°âüç»Ä¼ÄôüÑ ?ÄÀ
°÷ ¼çâñÝÑ°ãü» ?ÑãÀÄñÄãÀÄãüüÄ÷üÐçþ÷Ä÷A⤀ 
8»ÝÑÎ°üçô ?üÄ÷ü¼°÷Ä÷ÍçôÄ°¼Ð ?çôÜÑüÄâÎôç ?
°÷÷ü°ãÀ°ôÀ÷°ôÄÄ ကoÝ ကeÀ°ãÀ ?ÄÝÀÍ°ÑÝþôÄ÷°ôÄ
ÑÀÄãüÑ ?ÄÀA⤀ #ãüÐÄÄ D°âñÝÄçÍ 뜀G÷ü°ãÀ°ôÀ÷A␀ üÐÄ
â°ãÀ°üçô ?üÄ÷üñôçÎô°â°÷° ᄀhçÝÄÄ÷¼°Ý°üÄÀ
óþÑ¼ÜÝ ?ÍôçâüÄã÷çÍüÄ÷ü¼°÷Ä÷üçüÐçþ÷°ãÀ÷
çÍÑã¼ôÄ°÷ÑãÎÝ ?¼çâñÝÄ DüÄ÷ü¼°÷Ä÷ç ကeô÷Ä ကeô°Ý
óþ°ôüÄô÷A⤀ #ã A?÷¼°÷ÄA␀ Íçô°ã ?ãÄ ?üÄ÷ü¼°÷Äüç
»Ä°ÀçñüÄÀA␀ Ñüâþ÷ü»Ä÷Ðç ᄀnüç»ÄôÄñôçÀþ¼Ñ»ÝÄ
°ãÀôÄñÄ°ü°»ÝÄA␀  ᄀhÑ¼Ðãçôâ°ÝÝ ?âÄ°ã÷üÐ°üü ?ç
÷Äñ°ô°üÄüÄ÷ü°ãÀâÄ°÷þôÄâÄãüçôÎ°ãÑ E°üÑçã÷
âþ÷üÀÄâçã÷üô°üÄüÐÄÑâñÝÄâÄãü°üÑçã°ãÀ
Ä DÄ¼þüÑçãçÍüÐÄ÷°âÄüÄ÷üA⤀ ÄÝÝþÝ°ô ᄀiôÄÝÄ÷÷
üÄ¼ÐãçÝçÎ ?ÀÄ ကeÝçñâÄãüÐ°÷ÀÑÍÍÄôÄãüâ°ôÜÄü
°ãÀüÄ¼ÐãçÝçÎ ?À ጀn°âÑ¼÷APÎÝç»°Ý÷ü°ãÀ°ôÀ÷A␀ 
Ä÷ü°»ÝÑ÷ÐÄÀüÄ÷ü°ãÀâÄ°÷þôÄâÄãü¼çâñ°ãÑÄ÷A␀ 
°ÝôÄ°À ?°ÐÑÎÐÝ ?¼çâñÄüÑüÑ ကeâ°ôÜÄüA␀ ¼çãü°ÑãÄÀ
Íþã¼üÑçã°ÝÑü ?A␀ °ãÀãçü÷°ÍÄü ?¼ôÑüÑ¼°ÝA␀ Äü¼A⤂䌂␀ ÷ç
°ãÄ D°¼üôÄ°À°¼ôç÷÷üç"W÷ ᄀiÝÝãçü ?çôÜA␀ »þü
°À°ñü°üÑçãçÍ÷çâÄçÍüÐÄ÷ÄÑÀÄ°÷Íçô¼ÄôüÑÍ ጀiãÎ
"W÷¼çþÝÀ»ÄÑã÷üôþ¼üÑ ကeA?
Simulation and Test Tool Sharing
"W÷ ᄀiÝÝþÝüÑâ°üÄÝ ?çñÄô°üÄç ကeô° ᄀiÀÄô°ãÎÄ
çÍôÄ°ÝAU ?çôÝÀÄã ကiôçãâÄãü÷A␀ ÷çâÄçÍ ᄀhÑ¼Ð
 ᄀiÝÝ»ÄÄ DüôÄâÄÝ ?¼çâñÝÄ D ᄀiüÐÄãçôâçþ÷
ñç÷÷Ñ»ÝÄ÷ü°üÄ÷ñ°¼Ä÷°ãÀÍ°ÑÝþôÄ¼çãÀÑüÑçã÷üç
Ä DñÝçôÄ°ãÀ ကeôÑÍ ?A⤀ LÐ°üÝÄ°À÷üçüÐÄ¼çã¼Ýþ÷Ñçã
üÐ°ü÷ÑâþÝ°üÑçãâþ÷üñÝ° ?°ÝÄ°ÀôçÝÄÑã°ã ?
ÄÍÍÄ¼üÑ ကeüÄ÷üÑãÎñôç¼ÄÀþôÄA␀ ÑãüÐÄÎÄãÄô°üÑçã
çÍüÄ÷ü¼çãÀÑüÑçã÷A␀ ÑãüÐÄñ°ô°ÝÝÄÝÑ E°üÑçã°ãÀA?
çôÍ°÷üÄôüÐ°ãôÄ°ÝAUüÑâÄ÷¼°ÝÑãÎþñãÄÄÀÄÀÑã
üÐÄâÄ°÷þôÄâÄãüçÍüÄ÷ü¼ç ကeô°ÎÄ°ãÀÑãüÐÄ
ÀÄÍÄ¼üAU÷ÄÄÜÑãÎ¼°ñ°»ÑÝÑüÑÄ÷çÍüÐÄô°ãÀçâÑ E°üÑçã
üÄ÷üÑãÎA⤀ 
Ýç÷ÄÀ¼çþô÷ÄA␀ ñÐ ?÷Ñ¼°ÝüÄ÷ü»ÄÀüÄ÷üÑãÎÑ÷çãÄ
ÍçôâçÍ÷ÑâþÝ°üÑçãüÐ°üÐ°÷°ôçÝÄüçñÝ° ?Ñã
°ã ?âÄ°ãÑãÎÍþÝüÄ÷üÑãÎôÄÎÑâÄA⤀ #ü÷Äô ကe÷°ã
Ñâñçôü°ãüñþôñç÷ÄÑãüÐ°ü°ôÄ°Ý"WA?÷ÍþÝÝ÷ü°¼Ü
ôÄ÷ñçã÷ÄÑ÷âÄ°÷þôÄÀ ᄀiüÐÐ°ôÀ ?°ôÄÑãAUüÐÄAUÝççñ
 ᄀiüÐÑã°ÍþÝÝñÐ ?÷Ñ¼°ÝÄã ကiôçãâÄãüüÐ°üÐ°÷»ÄÄã
ÀÄ÷ÑÎãÄÀüç÷üôÄ÷÷Üãç ᄀn÷ñÄ¼Ñ ?¼ôÑ÷Ü°÷ñÄ¼ü÷
çÍüÐÄ÷ ?÷üÄâ°ãÀ¼°ããçüçãÝ ?ÑÀÄãüÑÍ ?÷ ?÷üÄâ
ÀÄÍÄ¼ü÷°Î°Ñã÷üüÐç÷Ä÷ñÄ¼Ñ ?¼÷¼Äã°ôÑç÷»þü¼°ã
°Ý÷çñÑãñçÑãü÷ÑâþÝ°üÑçãâçÀÄÝÝÑãÎÀÄÍÄ¼ü÷°ãÀ
Î°ñ÷üçüÐÄôÄ°Ý ?çôÝÀA?
"ç ?Ä ကeôA␀ üÐÄÀçâÑã°ãüÍç¼þ÷çÍ°ã ?ôç»þ÷ü
¼ÄôüÑ ?¼°üÑçãñôç¼Ä÷÷÷ÐçþÝÀôÄ÷üçã÷ ?÷üÄâ
 ကeôÑ ?¼°üÑçãþ÷ÑãÎÐÑÎÐAU ?ÀÄÝÑü ?÷çÍü ?°ôÄ
÷ÑâþÝ°üÑçã°üÐ ጀpÄôAU÷¼°ÝÄ°¼ôç÷÷° ?°÷üãþâ»Äô
çÍñÄôâþü°üÑçã÷°ãÀ¼çâ»Ñã°üÑçã÷A⤀ 3çôÄç ကeôA␀ 
üÐÑ÷ñôç¼Ä÷÷âþ÷üÝÄ ကeô°ÎÄüççÝ÷üçÄ DñÝçôÄ
÷ü°üÄ÷ñ°¼Ä°ãÀ÷ÄÄÜÀÄÍÄ¼ü÷A␀ ÷þ¼Ð°÷Íþ E EÑãÎ
°ãÀÀÑôÄ¼üÄÀô°ãÀçâüÄ÷üÑãÎ°÷ ?ÄÝÝ°÷ôÄñÝ° ጀiãÎ
ôÄÎôÄ÷÷Ñçã÷þÑüÄ÷çÍ¼þô°üÄÀ÷¼Äã°ôÑç÷A?
ãÎ°ÎÑãÎñôÑ ?°üÄÄãüÄôñôÑ÷Ä÷ÑãÀÄ ကeÝçñÑãÎ
°ãÀ¼çãüôÑ»þüÑãÎüçüÐÄÀÄ ကeÝçñâÄãü°ãÀ
çñÄô°üÑçãçÍüÐÑ÷¼ÄôüÑ ?¼°üÑçãñôç¼Ä÷÷Ñ÷°ôÄ°Ý
¼çã÷ÑÀÄô°üÑçãA␀ ñ°ôüÑ¼þÝ°ôÝ ?ÑãôÄÝ°üÑçãüçñ°ôüÑÄ÷
 ᄀhçÀçãçüüÐÄâ÷ÄÝ ကe÷ñÝ°ãüç»ÄçñÄô°üçô÷çÍ
"W÷ÑãüÐÄü°ôÎÄü8÷A␀ °÷â° ?»ÄüÐÄ¼°÷ÄÍçô
÷çâÄ"WüÄ¼ÐãçÝçÎ ?ÀÄ ကeÝçñÄô÷A⤀  ကeãÑãüÐÄ÷Ä
¼°÷Ä÷A␀ üÐÄôÄâ° ?»Ä°ñôÄÍÄôÄã¼ÄÍçôôÄ÷Äô ကiãÎ
üççÝ÷°ãÀâçÀÄÝ÷°÷üô°ÀÄ÷Ä¼ôÄü÷ç ကeô÷Ð°ôÑãÎ
üÐÄÑôþüÑÝÑü ?°¼ôç÷÷üÐÄÑãÀþ÷üô ?°÷° ᄀhçÝÄA?
 ç ကeôãâÄãü÷üÐÄôÄÍçôÄâ° ?Ð° ကe°ãÑâñçôü°ãü
ôçÝÄüçñÝ° ?ÑãÄã°»ÝÑãÎ°â°ôÜÄüüçÄ DÑ÷üÍçôüÐÄ
ÝÑ¼Äã÷ÑãÎçÍüççÝ÷çôÍçôüÐÄÑô¼çââÄô¼Ñ°Ýþ÷Ä» ?
ñô°¼üÑ÷ÑãÎÄãüÑüÑÄ÷A⤀ LÐÄç»ÛÄ¼üÑ ကeãÄÄÀ÷üç»Äüç
Äã÷þôÄüÐ°üÀÄ ကeÝçñâÄãüÄ DñÄã÷Ä÷ôÄóþÑôÄÀÍçô
ãÄ¼Ä÷÷°ô ?°ãÀ ?°Ýþ°»ÝÄÑãÀÄñÄãÀÄãü÷ÑâþÝ°üÑçã
°ãÀüççÝ÷°ôÄ¼°ñ°»ÝÄçÍ»ÄÑãÎÝÄ ကeô°ÎÄÀÑãüç
âÄ°ãÑãÎÍþÝôÄ ကeãþÄ÷üôÄ°â÷» ?üÄ¼ÐãçÝçÎ ?
ÀÄ ကeÝçñÄô÷A⤀ 8ãÄâÄ°ã÷çÍ°¼ÐÑÄ ကiãÎüÐÑ÷ ?çþÝÀ
»ÄÍçôÎç ကeôãâÄãüüç÷ÑÎã°Ý°ãÀÄã°»ÝÄ°
â°ôÜÄüÍçô÷þ¼ÐüççÝ÷üç»Ä¼ôÄ°üÄÀA␀ ÍçôÄ D°âñÝÄ
üÐôçþÎÐüÐÄN-çôüç÷ñçã÷çô°¼ôç÷÷AUÑãÀþ÷üô ?
þãÑüüç÷üÄñþñüçüÐÄÑâñçôü°ãüü°÷ÜA␀ çãÄ
ñç÷÷Ñ»ÝÄ¼°ãÀÑÀ°üÄ»ÄÑãÎüÐÄN- ç ကeôãâÄãüA?÷
3ÄôÑÀÑ°ãÑãÑüÑ°üÑ ကeA?
 딁?
Non-Deterministic Behaviour
WÄôÑ ?¼°üÑçãBôç¼Ä÷÷
LÐÄ»ÄÐ° ကiçôçÍHNLÍçô"W÷ ᄀiÝÝÄ DÐÑ»ÑüãçãAU
ÀÄüÄôâÑãÑ÷âÑãüÐÄ÷Äã÷ÄüÐ°üÑÍ ?ÄôÄñÄ°ü
 ᄀh°üÑ÷°ãÑÀÄãüÑ¼°ÝüÄ÷üÄ DÄ¼þüÑçã ᄀiüÐ ᄀh°ü
 ?Ä»ÄÝÑÄ ကeüç»Ä°ãÑÀÄãüÑ¼°ÝçñÄãÑãÎ÷ü°üÄA␀  ?Ä
âÑÎÐü÷üÑÝÝÎÄü°ÀÑÍÍÄôÄãü÷ ?÷üÄâ»ÄÐ° ကiçþôA⤀ LÐÑ÷
ãçãAUÀÄüÄôâÑãÑ÷ââ° ?»Ä°ôÄ÷þÝüçÍÄA?ÎA⤀ ô°ãÀçâ
ãçÑ÷ÄÑãÛÄ¼üÑçãA␀ ô°¼Ä¼çãÀÑüÑçã÷A␀ çô÷çâÄçüÐÄô
°÷ñÄ¼ü÷çÍçñÄô°üÑãÎ÷ ?÷üÄâñÄôÍçôâ°ã¼ÄA?
LÐÄôÄÍçôÄA␀ ÑãçôÀÄôüç»þÑÝÀ¼çã ?ÀÄã¼ÄÑã
÷ ?÷üÄâñÄôÍçôâ°ã¼ÄA␀ °ãÄÍÍÄ¼üÑ ကe ကeôÑ ?¼°üÑçã
ñôçÎô°ââ° ?ãÄÄÀüçôþã°÷ÑãÎÝÄüÄ÷ü¼°÷Ä
âþÝüÑñÝÄüÑâÄ÷A⤀ XÐÄôÄñç÷÷Ñ»ÝÄA␀ üÐ°üñôçÎô°â
âþ÷üÄ ကeãüþ°ÝÝ ?ôÄ°÷çã°»çþüüÐÄãþâ»Äô
çÍüÄ÷üÄ DÄ¼þüÑçã÷ãÄ¼Ä÷÷°ô ?üç°¼ÐÑÄ ကe°
ÀÄ ?ãÄÀ¼çã ?ÀÄã¼ÄÝÄ ကeÝÑãüÐÄôÄ÷þÝü÷A␀ þ÷ÑãÎ
ñôç»°»ÑÝÑ÷üÑ¼°ôÎþâÄãü÷A⤀ 
XÐÄôÄñç÷÷Ñ»ÝÄA␀ Ðç ?Ä ကeôA␀ üÐÄÑãÀþ÷üô ?÷ÐçþÝÀ
÷ÄÄÜüç»þÑÝÀüççÝ÷üÐ°üçÍÍÄôôÄñÄ°ü°»ÑÝÑü ?°ãÀ
ñç÷÷Ñ»Ý ?Ä ကeãô°ãÀçâ÷ü°»ÑÝÑü ?üçÄã÷þôÄüÐ°ü
ÀÄÍÄ¼ü÷¼°ã»ÄôÄAUÍçþãÀ°ãÀ¼çôôÄ¼üÑ ကe°¼üÑçã÷
¼°ã»Äñôç ကeãüçÐ° ကe»ÄÄãÄÍÍÄ¼üÑ ကeA?

Test Oracle
üÄ÷üçô°¼ÝÄÑ÷°âÄ¼Ð°ãÑ÷âÍçôÀÄüÄôâÑãÑãÎ
 ᄀhÄüÐÄô°÷ ?÷üÄâÐ°÷ñ°÷÷ÄÀçôÍ°ÑÝÄÀ°üÄ÷ü°ãÀ
þ÷þ°ÝÝ ?Ñ÷¼çâñôÑ÷ÄÀçÍüÐôÄÄ¼°ñ°»ÑÝÑüÑÄ÷AI
AH ÎÄãÄô°üçôA␀ üçñôç ကiÀÄñôÄÀÑ¼üÄÀçôÄ DñÄ¼üÄÀ
ôÄ÷þÝü÷ÍçôÄ°¼ÐüÄ÷ü
AH ¼çâñ°ô°üçôA␀ üç¼çâñ°ôÄñôÄÀÑ¼üÄÀ°ãÀ
ç»ü°ÑãÄÀôÄ÷þÝü÷
AH ãÄ ?°Ýþ°üçôA␀ üçÀÄüÄôâÑãÄ ᄀhÄüÐÄôüÐÄ
¼çâñ°ôÑ÷çãôÄ÷þÝü÷°ôÄ÷þÍ ?¼ÑÄãüÝ ?¼Ýç÷Äüç
»Ä°ñ°÷÷
ã ?çÍüÐÄçô°¼ÝÄ¼°ñ°»ÑÝÑüÑÄ÷â° ?»Ä°þüçâ°üÄÀ
°ãÀ°ã°þüçâ°üÄÀüÄ÷üçô°¼ÝÄ ᄀiÝÝ»ÄôÄóþÑôÄÀ
üçÎÄãÄô°üÄA␀ ¼çâñ°ôÄ°ãÀÄ ?°Ýþ°üÄüÐÄ
ñÄôÍçôâ°ã¼ÄçÍüÐÄHNL°¼ôç÷÷üÐÄüÄ÷ü÷¼Äã°ôÑç
¼°ü°ÝçÎA␀ °ãÀñÄôÐ°ñ÷Ñã°ÍþÝÝ ?ÎÄãÄô°üÑ ကe
âçÀÄÝ ᄀiüÐÑãüÐÄ8¼çã÷üô°Ñãü÷A␀ üçþÝüÑâ°üÄÝ ?
ÀÄüÄôâÑãÄÑÍüÐÄ÷ ?÷üÄâñÄôÍçôâÄÀ°¼¼Äñü°»Ý ?
ÎÑ ကeãüÐÄ¼ÄôüÑ ?¼°üÑçã¼ôÑüÄôÑ°A?
LÐÄÎÄãÄô°üçô÷ÐçþÝÀâ°ÜÄþ÷ÄçÍüÐÄ"°÷
Ä DüÄãÀÄÀ°ãÀüÐÄ¼çâñ°ô°üçô÷ÐçþÝÀ¼çâñ°ôÄ
üÐÄHNLôÄ÷þÝü÷°Î°Ñã÷üüÐÄÀÄ÷ÑôÄÀ"°ãÀ
÷°ÍÄü ?çþüüþôã÷A⤀  ?°Ýþ°üÑçãÑ÷÷ÑÎãÑ ?¼°ãüÝ ?âçôÄ
¼çâñÝÄ DüÐ°ã÷ÑâñÝ ?ÀÄüÄôâÑãÑãÎÑÍüÐÄHNL
 ?°÷Ñã ကoÝ ကeÀÑã°¼çÝÝÑ÷Ñçã÷Ñã¼Ä°üçãÄÄ DüôÄâÄ
»°ÀÀôÑ ကiãÎ»ÄÐ° ကiçþôÀçÄ÷ãA嬀t°Ý ?° ?÷ôÄ÷þÝüÑã
°¼çÝÝÑ÷Ñçã°ãÀ°üüÐÄçüÐÄôA␀ °¼çÝÝÑ÷ÑçãÑ÷üÐÄ
÷°ÍÄ÷ü¼ÐçÑ¼ÄÍçô°ÎÑ ကeã÷ÄüçÍ¼Ñô¼þâ÷ü°ã¼Ä÷A?
LÐÄ÷ñÄ¼Ñ ?¼°üÑçãÍçôüÐÄüÄ÷üçô°¼ÝÄ÷ÐçþÝÀ»Ä
â°ÀÄ° ?°ÑÝ°»ÝÄüç"WüÄ¼ÐãçÝçÎ ?ÀÄ ကeÝçñÄô÷
÷ÄÄÜÑãÎ¼ÄôüÑ ?¼°üÑçãA?
Conformity of Production (CoP) Audit
çãÍçôâÑü ?çÍBôçÀþ¼üÑçãAPçBA䌀 Ñ÷°âÄ°ã÷çÍ
Ä ကiÀÄã¼ÑãÎüÐÄ°»ÑÝÑü ?üçñôçÀþ¼Ä°÷ÄôÑÄ÷çÍ
ñôçÀþ¼ü÷üÐ°üÄ D°¼üÝ ?â°ü¼ÐüÐÄ÷ñÄ¼Ñ ?¼°üÑçãA␀ 
ñÄôÍçôâ°ã¼Ä°ãÀâ°ôÜÑãÎôÄóþÑôÄâÄãü÷çþüÝÑãÄÀ
ÑãüÐÄü ጀpÄ°ññôç ?°ÝÀç¼þâÄãü°üÑçãA⤀ 
#ãüÐÄ¼çãüÄ DüçÍ"W÷°ãÀ°ãÄ ?¼ÄôüÑ ?¼°üÑçã
ñôç¼Ä÷÷A␀ "WüÄ¼ÐãçÝçÎ ?ÀÄ ကeÝçñÄô÷ ᄀiÝÝãÄÄÀ
üçñôç ကiÀÄÄ ကiÀÄã¼ÄüçüÐÄ÷°üÑ÷Í°¼üÑçãçÍN-
üÐ°üüÐÄ"WHNLÑ÷ôÄñôÄ÷Äãü°üÑ ကeçÍ°ÝÝçÍüÐ°ü
L ጀpÄ°ãÀüÐ°üüÐÄñôç¼Ä÷÷çÍÀÄ ကeÝçñÑãÎ°ãÀ
ÀÄñÝç ጀiãÎÀÄ÷ÑÎã¼Ð°ãÎÄ÷Ñ÷ôç»þ÷üA⤀ LÐÄÍçôâçÍ
Ä ကiÀÄã¼Ä ᄀiÝÝãÄÄÀüç»Ä¼°ôÄÍþÝÝ ?¼çã÷ÑÀÄôÄÀ»þü
¼çþÝÀÍçÝÝç ?üÐÄÝÑãÄ÷çÍ°ñôç¼Ä÷÷ôÄ ကiÄ ?A?
LÐÄ#ãüÄôã°üÑçã°ÝþüçâçüÑ ကeL°÷Üçô¼ÄAP#LA䌀 
üçÎÄüÐÄô ᄀiüÐüÐÄ#ãüÄôã°üÑçã°Ý8ôÎ°ãÑ E°üÑçãÍçô
Hü°ãÀ°ôÀÑ E°üÑçãAP#H8A䌀 Ð°÷ÀÄ ကeÝçñÄÀ°÷ü°ãÀ°ôÀA␀ 
#L 딁먁봁렁봂I 똁됁딁먂?  딁?LÐÑ÷ÀÄ ?ãÄ÷üÐÄóþ°ÝÑü ?
â°ã°ÎÄâÄãü÷ ?÷üÄâôÄóþÑôÄâÄãü÷ÍçôüÐÄÀÄ÷ÑÎã
°ãÀÀÄ ကeÝçñâÄãüA␀ ñôçÀþ¼üÑçãA␀ Ñã÷ü°ÝÝ°üÑçã°ãÀ
÷Äô ကi¼ÄçÍ°þüçâçüÑ ကeAUôÄÝ°üÄÀñôçÀþ¼ü÷A⤀ 
Lç°¼ÐÑÄ ကe#L¼ÄôüÑ ?¼°üÑçãA␀ °ã°þüçâçüÑ ကe
÷þññÝÑÄôÐ°÷üç ?çôÜ°¼¼çôÀÑãÎüç°þüçâçüÑ ကe
¼çôÄüççÝ÷A␀ ÷þ¼Ð°÷AI

AH À ?°ã¼ÄÀBôçÀþ¼üDþ°ÝÑü ?BÝ°ããÑãÎA䴀 °
÷üôþ¼üþôÄÀ°ññôç°¼ÐüçüÐÄÀÄ÷ÑÎã°ãÀ
ÀÄ ကeÝçñâÄãüçÍñôçÀþ¼ü÷°ãÀñôç¼Ä÷÷Ä÷
AH BôçÀþ¼üÑçãB°ôüññôç ?°ÝBôç¼Ä÷÷A䴀 Íçôâ°Ý
ôÄÝÄ°÷Ä» ?üÐÄ¼þ÷üçâÄôçÍ°÷þññÝÑÄôA?÷
ñôçÀþ¼ü°ãÀñôç¼Ä÷÷
AH °ÑÝþôÄ3çÀÄÍÍÄ¼üã°Ý ?÷Ñ÷A䴀 ôÑ÷Ü°ã°Ý ?÷Ñ÷
üççÝÑã ᄀhÑ¼Ð°÷þññÝÑÄô°ã°Ý ?÷Ä÷üÐÄâ°Ûçô
ôÑ÷Ü÷çÍãçüÍþÝ ?ÝÝÑãÎüÐÄôÄóþÑôÄÀÍþã¼üÑçã÷Ñã
üÐÄ¼þôôÄãüÀÄ÷ÑÎãçôñôç¼Ä÷÷
AH 3Ä°÷þôÄâÄãüH ?÷üÄâã°Ý ?÷Ñ÷A䴀 Ä ?°Ýþ°üÑçã
çÍüÐÄôÄÝÑ°»ÑÝÑü ?çÍüÐÄâÄ°÷þôÄâÄãü÷ ?÷üÄâ÷
þ÷ÄÀ» ?°÷þññÝÑÄôÑãÑü÷ñôç¼Ä÷÷
AH Hü°üÑ÷üÑ¼°ÝBôç¼Ä÷÷çãüôçÝA䴀 °âÄüÐçÀ
çÍóþ°ÝÑü ?¼çãüôçÝ ᄀhÑ¼Ðþ÷Ä÷÷ü°üÑ÷üÑ¼°Ý
âÄüÐçÀ÷üçâçãÑüçô°ãÀ¼çãüôçÝ°ñôç¼Ä÷÷
AH  cBôç»ÝÄâHçÝ ကiãÎA䴀 ÷üôþ¼üþô°Ý°ññôç°¼Ð
üç°ã°Ý ጁEÄñôç»ÝÄâ÷A␀ Ñã¼ÝþÀÑãÎôççü¼°þ÷Ä÷
 딁b
°ã°Ý ?÷Ñ÷A␀ ¼çãü°ÑãâÄãü°ãÀ¼çôôÄ¼üÑ ကe
°¼üÑçã÷ 딁?
HÑã¼Ä#L 딁먁봁렁봂I 똁됁딁먀 ¼çãü°Ñã÷°ÝÝüÐÄÜÄ ?
ÄÝÄâÄãü÷Íçô°D3H°ãÀÑ÷°ÝôÄ°À ?¼ÄãüÄôÄÀçã
°þüçâçüÑ ကe°ññÝÑ¼°üÑçã÷A␀ ÑüÑ÷°÷üôçãÎ¼°ãÀÑÀ°üÄ
üçÀÄÝÑ ကeôüÐÄÍô°âÄ ?çôÜÍçôüÐÄçB°þÀÑü
¼çâñÝÑ°ã¼ÄçÍ"W÷A?
BôçâÑ÷ÑãÎ4Ä ?
EÄ÷Ä°ô¼ÐôÄ°÷
H ᄀi÷÷ÐÄÄ÷Ä3çÀÄÝ
EÄ¼ÄãüñôçâÑ÷ÑãÎôÄ÷Ä°ô¼Ð°üLN°ôâ÷ü°Àü
Ð°÷¼ÄãüÄôÄÀçã°ññÝ ጀiãÎ°üÄ¼ÐãÑóþÄÜãç ᄀn°÷
üÐÄH ᄀi÷÷ÐÄÄ÷Ä3çÀÄÝüç"W ကeôÑ ?¼°üÑçãÍçô
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¼çÝÝÑ÷ÑçãA⤀ #ãÐþâ°ãÀôÑ ကeã¼°ô÷A␀ üÐÑ÷ÀÑÍÍÄôÄã¼ÄÑ÷
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DþÄ÷üÑçã÷ÍçôBçÝÑ¼ ?
3°ÜÄô÷
 똁?
ãþâ»ÄôçÍÀÑÍÍÄôÄãüâÄüÐçÀ÷âþ÷ü»Ä
¼çâ»ÑãÄÀÍçôüÐÄôç»þ÷ü¼ÄôüÑ ?¼°üÑçãçÍ"W÷Íçô
ÀÄñÝç ጀmÄãüÑã8÷ÑãüÐÄNãÑüÄÀ-ÑãÎÀçâ°ãÀA␀ 
» ?Ä DüÄã÷ÑçãA␀ çüÐÄôÛþôÑ÷ÀÑ¼üÑçã÷ÑãþôçñÄA⤀ 
üüÐÄ¼ÄãüôÄçÍüÐÑ÷ñôç¼Ä÷÷Ñ÷Ð ጀpÄôAU÷¼°ÝÄ
Íþ E EÄÀ÷¼Äã°ôÑçAU»°÷ÄÀüÄ÷üÑãÎ°ãÀüÐÄþ÷Ä
çÍ¼ç ကeô°ÎÄÀôÑ ကeã ကeôÑ ?¼°üÑçãâÄüÐçÀ÷Ñã
ÀÑÎÑü°Ýü ᄀiã÷çÍüÐÄ8°ãÀþ÷ÑãÎÎÄãÄô°üÑ ကe
âçÀÄÝ÷ôÄñôÄ÷Äãü°üÑ ကeçÍÄ°¼Ð8A⤀ LÄ÷üÑãÎ
âþ÷ü¼ç ကeô»çüÐÍþÝÝ÷ü°¼ÜüÄ÷üÑãÎA␀  ᄀhÑ¼Ð ᄀiÝÝ
ôÄóþÑôÄñÐçüçAUôÄ°ÝÑ÷üÑ¼°ãÀ÷Äã÷çôAUôÄ°ÝÑ÷üÑ¼
ôÄãÀÄôÑãÎçÍ÷¼Äã°ôÑç÷°ãÀç»ÛÄ¼ü÷A␀ üçÎÄüÐÄô
 ᄀiüÐ°¼¼þô°üÄ÷Äã÷çôâçÀÄÝÝÑãÎ°ãÀâçüÑçã
ñÝ°ããÑãÎ÷ü°¼ÜüÄ÷üÑãÎA␀  ᄀhÑ¼Ð ᄀiÝÝôÄóþÑôÄôç»þ÷ü
»ÄÝÑÄÍ÷ç ကeô°¼üçô»ÄÐ° ကiçô÷üçüÄ÷üñôÄÀÑ¼üÑ ကeA␀ 
ñÝ°ããÑãÎ°ãÀâçüÑçã÷ ጀnüÐÄ÷Ñ÷¼°ñ°»ÑÝÑüÑÄ÷A⤀ 
âÄüÐçÀÍçô÷Ð°ôÑãÎ÷¼Äã°ôÑç÷üç°N-Íçô
ÑãÀþ÷üô ?AU ᄀiÀÄüÄ÷üÑãÎ ᄀiÝÝ»ÄôÄóþÑôÄÀ°ãÀ°
âÄ°ã÷çÍ»°Ý°ã¼ÑãÎüÐ°ü÷Ð°ôÑãÎÍçôüÐÄñþ»ÝÑ¼
ÎççÀ ᄀiüÐüÐÄãÄÄÀüçôÄü°ÑãÄ¼çãçâÑ¼ÝÄ ကeô°ÎÄ
ç ကeôüÐÄãÄ¼Ä÷÷°ô ?¼ç÷ü÷çÍÀÑ÷¼ç ကeôÑãÎüÐç÷Ä
ôÄóþÑôÄâÄãü÷ ᄀiÝÝãÄÄÀüç»ÄÀÄ ကi÷ÄÀA⤀ "üç
Ñã¼ÝþÀÄÎççÀÀôÑ ကiãÎ»ÄÐ° ကiçô÷ ᄀiÝÝ»ÄãÄÄÀÄÀ
°ãÀ°üÄ÷üçô°¼ÝÄ ᄀiÝÝ»ÄôÄóþÑôÄÀüçÄ ?°Ýþ°üÄ°ãÀ
ñþ»ÝÑ÷Ð¼ÄôüÑ ?¼°üÑçãñÄôÍçôâ°ã¼ÄA?
Hþââ°ô ?
 똁?
Professor Phil Koopman
°ôãÄÎÑÄA匀MÄÝÝçãNãÑ ?Äô÷Ñü ?
BÐÑÝÑñ-ççñâ°ãÑ÷°ã÷÷ç¼Ñ°üÄBôçÍÄ÷÷çô°ü
üÐÄ°ôãÄÎÑÄ3ÄÝÝçãNãÑ ကeô÷Ñü ?ÝÄ¼üôÑ¼°Ý°ãÀ
çâñþüÄôãÎÑãÄÄôÑãÎÄñ°ôüâÄãüA⤀ ÀÀÑüÑçã°ÝÝ ?A␀ 
ÐÄÑ÷üÐÄâ»ÄÀÀÄÀA섀 EÄÝÑ°»ÝÄ#ãÍçôâ°üÑçã
H ?÷üÄâüÐôþ÷üÝÄ°ÀÄô°üüÐÄ3N#ã÷üÑüþüÄÍçô
çâñÝÄ DãÎÑãÄÄôÄÀH ?÷üÄâ÷A␀ üÐÄÄñÄãÀ°»ÝÄ
â»ÄÀÀÄÀH ?÷üÄâüÐôþ÷üÝÄ°ÀÄôÍçôüÐÄ3NA?
 ÄãÄô°Ý3çüçô÷¼çÝÝ°»çô°üÑ ကeôÄ÷Ä°ô¼ÐÝ°»çô°üçô ?A␀ 
°ãÀ°¼çþôüÄ÷ ?Í°¼þÝü ?âÄâ»ÄôçÍüÐÄ#ã÷üÑüþüÄ
ÍçôHçÍü ?°ôÄEÄ÷Ä°ô¼ÐA␀ #ãüÄôã°üÑçã°ÝAP#HE#A䌂?
-ççñâ°ãôÄ¼ÄÑ ကeÀ°BÐA⤀DA⤀ ÑãçâñþüÄô
ãÎÑãÄÄôÑãÎÍôçâ°ôãÄÎÑÄ3ÄÝÝçãNãÑ ကeô÷Ñü ?Ñã
 딁봁c 봀 °ãÀ»çüÐ°3A⤀EãÎA⤀ °ãÀA⤀SA⤀ ÑãçâñþüÄô
°ãÀH ?÷üÄâ÷ãÎÑãÄÄôÑãÎÍôçâEÄã÷÷ÄÝ°Äô
BçÝ ጀtÄ¼ÐãÑ¼#ã÷üÑüþüÄÑã 딁봁c 똂?
Professor Robert Hierons
ôþãÄÝNãÑ ?Äô÷Ñü ?.çãÀçã
Eç»"ÑÄôçã÷ôÄ¼ÄÑ ကeÀ°Ñã3°üÐÄâ°üÑ¼÷
APLôÑãÑü ?çÝÝÄÎÄA␀ °â»ôÑÀÎÄA䌂␀ °ãÀ°BÐA⤀DA⤀ Ñã
çâñþüÄôH¼ÑÄã¼ÄAPôþãÄÝNãÑ ကeô÷Ñü ?.çãÀçãA䌂⤀ 
"ÄüÐÄãÛçÑãÄÀüÐÄÄñ°ôüâÄãüçÍ3°üÐÄâ°üÑ¼°Ý
°ãÀçâñþüÑãÎH¼ÑÄã¼Ä÷°ü çÝÀ÷âÑüÐ÷çÝÝÄÎÄA␀ 
NãÑ ကeô÷Ñü ?çÍ.çãÀçãA␀ °÷°ÝÄ¼üþôÄôÑã¼çâñþüÄô
÷¼ÑÄã¼Ä»ÄÍçôÄôÄüþôãÑãÎüçôþãÄÝNãÑ ကeô÷Ñü ?
.çãÀçãA⤀ "ÄÑ÷°âÄâ»ÄôçÍüÐÄôþãÄÝHçÍü ?°ôÄ
çãüôÑ»þüçô
»ÑçÎô°ñÐÑÄ÷
ãÎÑãÄÄôÑãÎ.°»APH.A䌀 °ãÀÑ÷üÐÄÑôÄ¼üçôçÍ
çãÄçÍôþãÄÝAG÷NãÑ ကeô÷Ñü ?EÄ÷Ä°ô¼ÐÄãüôÄ÷AIüÐÄ
ÄãüôÄÍçôHçÍü ?°ôÄ°ãÀH ?÷üÄâ÷A⤀ "ÄÐ°÷¼Ð°ÑôÄÀ
çô¼çAU¼Ð°ÑôÄÀ÷Ä ကeô°ÝÄ ကeãü÷Ñã¼ÝþÀÑãÎüÐÄ 딁먀tÐ
##BL 먀 A⼀ X  먂? 딀 #ãüÄôã°üÑçã°ÝçãÍÄôÄã¼Äçã
LÄ÷üÑãÎçÍçââþãÑ¼°üÑãÎH ?÷üÄâ÷APLÄ÷üçâ
 똁됁됁?A䌂␀ üÐÄ ?ô÷ü##ãüÄôã°üÑçã°ÝçãÍÄôÄã¼Ä
çãHçÍü ?°ôÄLÄ÷üÑãÎA␀ WÄôÑ ?¼°üÑçã°ãÀW°ÝÑÀ°üÑçãA␀ 
#HL 똁됁됁cA␀ üÐÄ 딁딀tÐ#ãüÄôã°üÑçã°ÝçãÍÄôÄã¼Ä
8ãDþ°ÝÑü ?HçÍü ?°ôÄAPDH# 똁됁딁딂䌂␀ °ãÀüÐÄ
 딁딀tÐ#ãüÄôã°üÑçã°ÝçãÍÄôÄã¼ÄçãHçÍü ?°ôÄ
ãÎÑãÄÄôÑãÎ°ãÀçôâ°Ý3ÄüÐçÀ÷APH3 똁됁딁?A䌂⤀ 
"Ä¼Ð°Ñô÷üÐÄ÷üÄÄôÑãÎ¼çââÑüüÄÄçÍüÐÄ##BL
 먀 A⼀ X  먂? 딀 #ãüÄôã°üÑçã°ÝçãÍÄôÄã¼ÄçãLÄ÷üÑãÎ
HçÍü ?°ôÄ°ãÀH ?÷üÄâ÷AP#LHHA䌂⤀ "ÑÄôçã÷Ñ÷°Ý÷ç
üÐÄÛçÑãüÀÑüçôçÍLÐÄ,çþôã°ÝçÍHçÍü ?°ôÄ
LÄ÷üÑãÎA␀ WÄôÑ ?¼°üÑçã°ãÀEÄÝÑ°»ÑÝÑü ?A?
Siddartha Khastgir
NãÑ ?Äô÷Ñü ?çÍX°ô ᄀi¼Ü
HÑÀÀ°ôüÐ°-Ð°÷üÎÑôÑ÷¼þôôÄãüÝ ?°BôÑã¼Ññ°Ý
ãÎÑãÄÄô°üX3 A␀ NãÑ ကeô÷Ñü ?X°ô ᄀi¼Ü°ãÀüÐÄ
ôÄ÷Ä°ô¼ÐÝÄ°ÀÍçôWÄôÑ ?¼°üÑçã°ãÀW°ÝÑÀ°üÑçã
çÍçããÄ¼üÄÀ°ãÀþüçãçâçþ÷WÄÐÑ¼ÝÄ
üÄ¼ÐãçÝçÎÑÄ÷A⤀ Ð°ôüÄôÄÀãÎÑãÄÄôA␀ HÑÀÀ°ôüÐ°
Ð°÷°ÝôÄ°À ?°¼ÐÑÄ ကeÀ¼çã÷ÑÀÄô°»ÝÄ÷þ¼¼Ä÷÷ÑãüÐÄ
°þüçâçüÑ ကeÑãÀþ÷üô ?A⤀ EÄ¼ÄãüÝ ?A␀ ÐÄ ?°÷ôÄ¼çÎãÑ÷ÄÀ
ÑãüÐÄñôÄ÷üÑÎÑçþ÷çô»Ä÷ 뜁됀 NãÀÄô 뜁됀 þôçñÄ
 똁됁딁cA䴀 #ãÀþ÷üô ?ÝÑ÷üÍçôüÐÑ÷°ññÝÑÄÀôÄ÷Ä°ô¼ÐA⤀ 
ÍüÄôÐÑ÷þãÀÄôÎô°Àþ°üÄ°ü##L-Ð°ô°ÎñþôAP#ãÀÑ°A䌂␀ 
APÑã¼ÝþÀÑãÎ°ñÄôÑçÀ°÷°ôÄ÷Ä°ô¼ÐÑãüÄôãÑãN-
°ãÀ Äôâ°ã ?A䌂␀ ÐÄ ?çôÜÄÀÍçô 렀  ጀe°ô÷ÑãüÐÄ
ÑãÀþ÷üô ?çã°À ?°ã¼ÄÀ¼çãüôçÝüÄ¼ÐãçÝçÎ ?A␀  ?ô÷ü
 ᄀiüÐL°ü°3çüçô÷AP#ãÀÑ°A䌀 °ãÀüÐÄã ᄀiüÐW
AP Äôâ°ã ?A䌀 °ãÀÐ°÷ÝÄÀâþÝüÑAU¼þÝüþô°ÝüÄ°â÷
 똁?
ÑãÀÄÝÑ ကeôÑãÎâ°÷÷ñôçÀþ¼üÑçãñôçÀþ¼üñôçÛÄ¼ü
üÄ°â÷A⤀ "ÄÐ°÷ôÄ¼ÄÑ ကeÀãþâÄôçþ÷° ?°ôÀ÷Íçô
ôÄ÷Ä°ô¼Ð¼çãüôÑ»þüÑçã÷ ᄀhÑ¼ÐÐ° ကeÀÄÝÑ ကeôÄÀ
Ñâñ°¼üüçüÐÄ°þüçâçüÑ ကeÑãÀþ÷üô ?»çüÐ
ã°üÑçã°ÝÝ ?°ãÀÑãüÄôã°üÑçã°ÝÝ ?A?
"ÄôÄñôÄ÷Äãü÷üÐÄN-çãüÐÄ#H8LÄ¼ÐãÑ¼°Ý
çââÑüüÄÄAP#H8L 똁됁렀 X  딁?A䌀 °ãÀÑ÷°âÄâ»Äô
çÍ°ãÑãüÄôã°üÑçã°ÝüÄ°âçÍÄ DñÄôü÷A␀ ¼ôÄ°üÑãÎ
ÑãüÄôã°üÑçã°Ý÷ü°ãÀ°ôÀ÷Íçô÷°ÍÄÑãüôçÀþ¼üÑçãçÍ
°þüçâ°üÄÀ ကeÐÑ¼ÝÄ÷A⤀ "ÄÑ÷üÐÄÝÄ°À°þüÐçôçÍ°
ãÄ ?ÑãüÄôã°üÑçã°ÝAP#H8A䌀 ÷ü°ãÀ°ôÀçã.ç ?AUHñÄÄÀ
þüçâ°üÄÀôÑ ကiãÎAP.HA䌀 ÷ ?÷üÄâ÷A⤀ "ÄÑ÷°Ý÷ç°
âÄâ»ÄôçÍüÐÄHL°÷Üçô¼ÄçãHLB ᄀhÑ¼Ð
Ñ÷¼ôÄ°üÑãÎ°EÄ¼çââÄãÀÄÀBô°¼üÑ¼ÄÍçôþ÷ÑãÎ
HLBAP°÷ ?÷üÄâ÷ÄãÎÑãÄÄôÑãÎâÄüÐçÀüçÑÀÄãüÑÍ ?
Ð° E°ôÀ÷A䌀 ÑãüÐÄ°þüçâçüÑ ကeÑãÀþ÷üô ?A?
Professor John A Clark
NãÑ ?Äô÷Ñü ?çÍHÐÄÍ ?ÄÝÀ
,çÐãÝ°ôÜÑ÷BôçÍÄ÷÷çôçÍçâñþüÄô°ãÀ
#ãÍçôâ°üÑçãHÄ¼þôÑü ?°üüÐÄNãÑ ကeô÷Ñü ?çÍ
HÐÄÍ ?ÄÝÀ÷Ñã¼ÄñôÑÝ 똁됁딁b°ãÀÝÄ°À÷üÐÄHÄ¼þôÑü ?
çÍÀ ?°ã¼ÄÀH ?÷üÄâ÷EÄ÷Ä°ô¼Ð ôçþñAP ᄀhÑ¼Ð
÷ñÄ¼Ñ°ÝÑ EÄ÷ÑãüÐÄ°ññÝÑ¼°üÑçãçÍ#üç÷Ä¼þôÑü ?A䌂⤀ 
BôÄ ကiçþ÷Ý ?ÐÄ ?°÷BôçÍÄ÷÷çôçÍôÑüÑ¼°ÝH ?÷üÄâ÷
°üüÐÄNãÑ ကeô÷Ñü ?çÍZçôÜA␀ Ð° ကiãÎÛçÑãÄÀ°¼°ÀÄâÑ°
Ñã 딁봁봁똀 °÷°.Ä¼üþôÄôÑãH°ÍÄü ?ôÑüÑ¼°ÝH ?÷üÄâ÷A⤀ 
8 ကeô 똁됁딁뜂U 똁됁딁bÐÄ ?°÷°Eç ?°ÝHç¼ÑÄü ?XçÝÍ÷çã
EÄ÷Ä°ô¼Ð3ÄôÑü ?°ôÀÐçÝÀÄôA⤀ "Ä÷üþÀÑÄÀ
3°üÐÄâ°üÑ¼÷°ãÀüÐÄãññÝÑÄÀHü°üÑ÷üÑ¼÷°ü
8 DÍçôÀA␀ »ÄÍçôÄÛçÑãÑãÎüÐÄ÷Ä¼þôÑü ?ÀÑ ကi÷ÑçãçÍ
üÐÄ÷çÍü ?°ôÄ°ãÀ÷ ?÷üÄâ÷Ðçþ÷Ä.çÎÑ¼°AP ᄀhÄôÄ
ÐÄ ?çôÜÄÀçã÷Ä¼þôÑü ?Ä ?°Ýþ°üÑçã°ãÀ÷Ä¼þôÑü ?
EA섀DA䌂⤀ Ý°ôÜÝÄ°À÷BÑü¼ÐAU#ãA␀ EÄ÷Ä°ô¼ÐãÎÝ°ãÀAK÷
çããÄ¼üÑãÎ°ñ°»ÑÝÑüÑÄ÷þãÀñôçÛÄ¼üA␀  ᄀhÑ¼Ð
°Ñâ÷üçÄãÐ°ã¼ÄÑããç ?°üÑçã°ãÀüÐÄÑâñ°¼üçÍ
#ãüÄôãÄüçÍLÐÑãÎ÷üÄ¼ÐãçÝçÎÑÄ÷A?

BôçÍÄ÷÷çô3Ñ¼Ð°ÄÝÑ÷ÐÄô
NãÑ ?Äô÷Ñü ?çÍ.Ñ ?ÄôñççÝ
3Ñ¼Ð°ÄÝÑ÷ÐÄôÑ÷°BôçÍÄ÷÷çôÑãüÐÄÄñ°ôüâÄãü
çÍçâñþüÄôH¼ÑÄã¼Ä°üüÐÄNãÑ ကeô÷Ñü ?çÍ
.Ñ ကeôñççÝA␀ °ãÀÑôÄ¼üçôçÍüÐÄNãÑ ကeô÷Ñü ጂK÷ÄãüôÄ
Íçôþüçãçâçþ÷H ?÷üÄâ÷LÄ¼ÐãçÝçÎ ?A⤀ "ÄÑ÷°
ÄÝÝç ?çÍ»çüÐüÐÄH°ãÀüÐÄ#LA␀ âÄâ»Äô
çÍüÐÄH#3LA⼁딁됀 ¼çââÑüüÄÄçãEç»çüÑ¼÷°ãÀ
üÐÄ#B b 됁됁봀 Hü°ãÀ°ôÀÍçô°ÑÝAUH°ÍÄÄ÷ÑÎãçÍ
þüçãçâçþ÷H ?÷üÄâ÷°ãÀÝÄ°ÀüÐÄN-4Äü ?çôÜ
çãüÐÄWÄôÑ ?¼°üÑçã°ãÀW°ÝÑÀ°üÑçãçÍþüçãçâçþ÷
H ?÷üÄâ÷A?
Dr Rob Alexander
University of York
Eç»ÝÄ D°ãÀÄôÑ÷°.Ä¼üþôÄôÑãüÐÄ"ÑÎÐ
#ãüÄÎôÑü ?H ?÷üÄâ÷ãÎÑãÄÄôÑãÎAP"#HA䌀 ÎôçþñÑã
üÐÄÄñ°ôüâÄãüçÍçâñþüÄôH¼ÑÄã¼Ä°üüÐÄ
NãÑ ကeô÷Ñü ?çÍZçôÜA⤀ "Ñ÷â°ÑãôÄ÷Ä°ô¼Ð°ôÄ°Ñ÷
°þüçâ°üÄÀüÄ÷üÑãÎA␀  ᄀiüÐ°ñ°ôüÑ¼þÝ°ôÍç¼þ÷ÑãüÐÄ
÷°ÍÄü ?°ãÀ÷Ä¼þôÑü ? ?°ÝÑÀ°üÑçãçÍ°þüçãçâçþ÷
ôç»çü÷A⤀ "ÄÑ÷¼þôôÄãüÝ ?÷þñÄô ကi÷ÑãÎôÄ÷Ä°ô¼Ð
ñôçÛÄ¼ü÷çãâþü°üÑçãüÄ÷üÑãÎÑãâçÀÄÝAUÀôÑ ကeã
ÄãÎÑãÄÄôÑãÎA␀ Ûþ÷üÑÍ ጀiãÎüÐÄÀÄñÄãÀ°»ÑÝÑü ?çÍ÷°ÍÄü ?
ÀÄ¼Ñ÷Ñçã÷þññçôü÷ ?÷üÄâ÷A␀ °ãÀ°þüçâ°üÄÀôç»çü
üÄ÷üÑãÎþ÷ÑãÎ÷ÑâþÝ°üÑçã°ãÀâÄü°ÐÄþôÑ÷üÑ¼
÷Ä°ô¼ÐA⤀ ÝÄ D°ãÀÄôÑ÷¼Ð°ÑôçÍüÐÄH°ÍÄü ?ôÑüÑ¼°Ý
H ?÷üÄâ÷Ýþ»A?÷ ?çôÜÑãÎÎôçþñçãüÐÄ÷°ÍÄü ?çÍ
°þüçãçâçþ÷÷ ?÷üÄâ÷A?

Professor Kerstin Eder
University of Bristol
-Äô÷üÑãÀÄôÑ÷BôçÍÄ÷÷çôçÍçâñþüÄô
H¼ÑÄã¼Ä°ãÀÐÄ°À÷üÐÄLôþ÷ü ?çôüÐ ?H ?÷üÄâ÷
.°»çô°üçô ?°üüÐÄNãÑ ကeô÷Ñü ?çÍôÑ÷üçÝA⤀ HÐÄÑ÷°ã
ÑãüÄôã°üÑçã°ÝÝ ?ôÄ¼çÎãÑ EÄÀÄ DñÄôü÷ñÄ¼Ñ°ÝÑ EÑãÎ
Ñã°ã°Ý ?÷Ñ÷A␀  ကeôÑ ?¼°üÑçã°ãÀ ?°ÝÑÀ°üÑçãçÍ
¼çâñÝÄ D÷ ?÷üÄâ÷ ᄀiüÐôÄ÷ñÄ¼üüçÍþã¼üÑçã°Ý
¼çôôÄ¼üãÄ÷÷A␀ ÷°ÍÄü ?A␀ ñÄôÍçôâ°ã¼Ä°ãÀÄãÄôÎ ?
ÄÍ ?¼ÑÄã¼ ?A⤀ ÀÄôÐ°÷Î°ÑãÄÀÄ DüÄã÷Ñ ကeÄ DñÄôÑÄã¼Ä
çÍ ကeôÑÍ ጀiãÎ¼çâñÝÄ DâÑ¼ôçÄÝÄ¼üôçãÑ¼ÀÄ÷ÑÎã÷
 ᄀhÑÝÄ ?çôÜÑãÎ ᄀiüÐÝÄ°ÀÑãÎ÷ÄâÑ¼çãÀþ¼üçô
ÀÄ÷ÑÎã°ãÀÝÄ¼üôçãÑ¼Ä÷ÑÎãþüçâ°üÑçã
¼çâñ°ãÑÄ÷ ?çôÝÀ ᄀiÀÄA⤀ #ãÐÄôôÄ÷Ä°ô¼Ð÷ÐÄ
÷ÄÄÜ÷ãç ကeÝüÄ¼ÐãÑóþÄ÷üç°¼ÐÑÄ ကe÷çÝþüÑçã÷
üÐ°üâ°ÜÄ°ÀÑÍÍÄôÄã¼ÄÑãñô°¼üÑ¼ÄA⤀ "Äôâç÷ü
ôÄ¼Äãü¼çãüôÑ»þüÑçã÷Ñã¼ÝþÀÄÑãüÄÝÝÑÎÄãüA␀ °ÎÄãüAU
»°÷ÄÀüÄ÷üÑãÎçÍ¼çÀÄÍçôôç»çü÷üÐ°üÀÑôÄ¼üÝ ?
ÑãüÄô°¼ü ᄀiüÐÐþâ°ã÷A␀ þ÷ÑãÎ°÷÷ÄôüÑçã¼ÐÄ¼Ü÷
°ãÀüÐÄçôÄâñôç ကiãÎüç ကeôÑÍ ?¼çãüôçÝ÷ ?÷üÄâ
ÀÄ÷ÑÎã÷A␀ ÄãÄôÎ ?âçÀÄÝÑãÎçÍ÷çÍü ?°ôÄ°ãÀÄãÄôÎ ?
üô°ã÷ñ°ôÄã¼ ?üÐôçþÎÐ÷ü°üÑ¼°ã°Ý ?÷Ñ÷üçñôÄÀÑ¼ü
ÄãÄôÎ ?¼çã÷þâñüÑçãçÍñôçÎô°â÷A⤀ ÀÄôÝÄ°À÷
üÐÄWÄôÑ ?¼°üÑçã°ãÀW°ÝÑÀ°üÑçãÍçôH°ÍÄü ?Ñã
Eç»çü÷ôÄ÷Ä°ô¼ÐüÐÄâÄ°üüÐÄôÑ÷üçÝEç»çüÑ¼÷
.°»çô°üçô ?APÐüüñAIA?A? ᄁᄁ?A⤀bôÝA⤀a¼A?þÜA? ခ?A䌂⤀ "Äô
ôÄ÷Ä°ô¼Ð»ÄãÄ ?ü÷Íôçâ÷üôçãÎA␀  ?ÄÝÝAUÄ÷ü°»ÝÑ÷ÐÄÀ
ÝÑãÜ÷ ᄀiüÐÑãÀþ÷üô ?Ä ကiÀÄã¼ÄÀüÐôçþÎÐÀÑôÄ¼ü
ÑãÀþ÷üôÑ°ÝÍþãÀÑãÎ°ãÀãþâÄôçþ÷ôÄ÷Ä°ô¼Ð
¼çÝÝ°»çô°üÑçã÷A␀ âç÷üôÄ¼ÄãüÝ ?Íç¼þ÷ÑãÎçã÷°ÍÄü ?
 ကeôÑ ?¼°üÑçãÍçôÝÄ°ôãÑãÎâ°¼ÐÑãÄ÷A⤀ 
ÀÄôÐ°÷¼çAU°þüÐçôÄÀç ကeô 먁됀 ÑãüÄôã°üÑçã°ÝÝ ?
 똁?
ôÄÍÄôÄÄÀñþ»ÝÑ¼°üÑçã÷A␀ ÷Äô ကe÷çãüÐÄBôçÎô°ââÄ
çââÑüüÄÄ÷çÍ÷Ä ကeô°ÝÝÄ°ÀÑãÎÑãüÄôã°üÑçã°Ý
 ကeôÑ ?¼°üÑçã¼çãÍÄôÄã¼Ä÷A␀ ÷þ¼Ð°÷üÐÄ3Ä÷ÑÎã
þüçâ°üÑçãçãÍÄôÄã¼Ä°ãÀüÐÄ#ãüÄôã°üÑçã°Ý
çãÍÄôÄã¼ÄçãçâñþüÄôÑÀÄÀWÄôÑ ?¼°üÑçãA␀ 
ôÄÎþÝ°ôÝ ? ?çôÜ÷°÷Ä DñÄôüôÄ ကiÄ ?ÄôÍçôüÐÄ°ãÀ
 ?°÷° ?°ôÀÄÀ°Eç ?°Ý¼°ÀÄâ ?çÍãÎÑãÄÄôÑãÎ
AY D¼ÄÝÝÄã¼ÄÑããÎÑãÄÄôÑãÎA嬀 ñôÑ EÄÑã 똁됁? bA⤀ HÐÄ
ÐçÝÀ÷°BÐÑãçâñþü°üÑçã°Ý.çÎÑ¼A␀ °ã3H¼Ñã
ôüÑ ?¼Ñ°Ý#ãüÄÝÝÑÎÄã¼Ä°ãÀ°ã3ãÎÑã#ãÍçôâ°üÑ¼÷A?
Professor Pete Thomas
NãÑ ?Äô÷Ñü ?çÍ.çþÎÐ»çôçþÎÐ
BÄüÄLÐçâ°÷Ñ÷üÐÄBôçÍÄ÷÷çôçÍEç°À°ãÀ
WÄÐÑ¼ÝÄH°ÍÄü ?°ü.çþÎÐ»çôçþÎÐNãÑ ကeô÷Ñü ? ᄀhÄôÄ
üÐÄôÄÑ÷°üÄ°âçÍç ကeô 똁됀 ñÄçñÝÄ ᄀhç¼çãÀþ¼ü
ôÄ÷Ä°ô¼ÐüçÀÄ ကeÝçñãÄ ?ôç°À°ãÀ ကeÐÑ¼ÝÄ÷°ÍÄü ?
âÄ°÷þôÄ÷°ãÀüçÄ ?°Ýþ°üÄüÐÄñÄôÍçôâ°ã¼Ä
ÑãüÐÄôÄ°ÝAU ?çôÝÀA⤀ "ÄÛçÑãÄÀ.çþÎÐ»çôçþÎÐ
NãÑ ကeô÷Ñü ?Ñã 딁봁c 똀 ÑãçôÀÄôüçÄ÷ü°»ÝÑ÷Ð ᄀh°ü
 ?°÷üÐÄãüÐÄ¼¼ÑÀÄãüEÄ÷Ä°ô¼ÐNãÑüA⤀ LÐÄÎôçþñ
Ä Dñ°ãÀÄÀüç»Ä¼çâÄ°üÄ°âçÍç ကeô 뜁됀 ñÄçñÝÄ
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þôçñÄ°ã¼þ÷üçâÄôA⤀ HÑã¼Ä 딁렀  ?°÷°¼óþÑôÄÀ» ?
ôç°À¼çâA␀  ÄçÍÍÐ°÷ÀÄ ကeÝçñÄÀ°þãÑ ?ÄÀ¼ÐÑñ
 ကeôÑ ?¼°üÑçãÄã ကiôçãâÄãü ᄀhÑ¼ÐÑ÷þ÷ÄÀ°¼ôç÷÷
üÐÄ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çÍüÐÄBHEEç»çü°ôÑþâEÄ÷Ä°ô¼Ð°¼ÑÝÑü ?
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